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BIBLIOGRAPHY OF ASTRONOMY: 1887. 



BY WILLIAM C. WINLOCK. 



The following subject-index of astronomy for 1887 was originally compijled as an 
appendix to a general review of the progress of astronomy during that year, and 
though not exhaustive, it may, perhaps, be found a useful reference list. Important 
contributions to astronomy published during 1887 in scientific Journals and trans- 
actions of societies, as well as all more elaborate publications that have come to the 
compiler's notice, have been included — a few titles being taken from reviews, or book- 
catalogues. Observations of asteroids and comets, except those of the comets of 1887, 
have generally beei^ omitted. 

The prices quoted are usually from* Friedlander's Naturae Novitates, in German 
"marks" (1 Mark = 100 Pfennige = 1 franc 25 centimes = 25 cents, nearly.) 

The abbreviated titles will probably be readily understood by those familiar with 
scientific periodicals without special explanation, beyond the following list of less 
obvious contractions. 



Abstr. = Abstract. 
Am. = American. 
Bd. = Band, 
d. = die, der, del, etc. 
ed. = edition. 
Hft. = Heft, 
hrsg. =: herausgegeben. 
il. = illustrated, 
j., jour. = journal. 

k. k. = kaiserlich konig- 
lich. 



Lfg. = Lieferung. 
M. = marks. 

n. d. = no date. 

n. p. = no page. 

n. F. = neue Folge. 

n. s. = new series. 

not. = notices, 
obsns. = observations. 
Obsry. = Observatory, 
p. = page. 



V. 



pt. = part, 
r. = reale. 
Rev. = review. 
8, = series. 
8C. = science, scien- 
tific. 
sh. = shilling, 
sup. = supplement. 
, vol. = volume. 



pi. = plates. 

In the references to journal articles the volume and page are simply separated by a 
colon, thus : "Bull, astron., 4 : 94-98," indicates volume 4, pages 94 to 98. 

<4 

Aberration. ^ 

MiCHELSON (A. A.) & MoRLEY (E. W.) Relative motion of the earth and 
the luminiferous aether, il. Am. j. sc, 134 : 333-345. 

Thewis ( — .) Sur la theorie de 1 'aberration de M. Seeliger. Bull, astron., 4 : 
94-98. 

Aberration (Constant of). 

CoMSTOCK (G. C.) New mode of determining the constants of refraction and 
aberration. Sid. mess., 6: 310-317. (Abstract of Loewy's method.) 

Note on the determination of the constant of aberration. Astron. jour., 

7 : 167. * 

^ (3) 



/ 
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Aberration (Constant of) — Cfoniinued. 

HouzEAU (J. C.) Note sur une methode pour determiner la constante de I'aber- 
ration. 4 p. 8vo. Bnizelles, 1887. 

Bull, de Tacad. roy. de Belg., 3. s. 13, no. 2. 

Methode pour determiner la constante de I'aberration. Compt. Rend., 

104: 278. 

^— Note additionelle sur la mesure de I'aberration. Ibid.j 568. 



LoEWY (M.) Nouvelle methode pour la determination de la constante de I'aber- 
ration. Compt. Rend., 104: 18-26, 396. 

Determination de la constante de I'aberration. Premier procede d 'obser- 
vation. Ibid.f 465-461. 

Same. Premier et seconde procede d'observation. Ibld.j 538-544. 

Same. Conclusions. Ibid., 615-621. 

Reponse a la Note additionelle de M. Houzeau. Ibid.y 727. 

Methode gen^rale pour la determination de la eonstante de I'aberration. 

Ibid,, 1207-1214, 1398-1406. 

Same. Calcul de I'azimut de la direction horizontale du mouvement ter- 



restre. Ibid., 1650-1666. 

— Same. Procede particulier pour rendre la recherche independante du 
tour de vis, et conclusions. Ibid., 105 : 11-17. 

Nouvelles m^thodes pour la determination de la constante de I'aberration. 



67 p. il. 4to. Paris, 1887. {Repr.from: Compt. Rend., 104, 105.) 
Loewy's method of determining the constant of aberration, il. Sc. Am. sup., 
9651. 

Trepied (C.) Sur I'application de la photographic aux nouvelles method es de 
M. Loewy pour la determination des elements de la refraction et de I'aberra- 
tion. Compt. Rend., 104: 414-417. 

Almanacs. See Ephemerides and almanacs. 

Almucantar. 

Chandler (S. C.) jr. The almucantar : an investigation made at the observatory 
[of Harvard college] in 1884 and 1885. 9 + 222 p., 1 pi. 4to. Cambridge, 
1887. 

[Results of latitude work.] Sid. mess., 6: 87. 

American astronomical society. 

Papers ... no. 2. 55 p. 8vo. Brooklyn, 1887. 

American ephemeris. 

American ephemeris and nautipal almanac for . . . 1890. 1 ed. 6 -f 521 + 8 p. 
4to. Washington, 1887. ($1.00.) 

Astronomical papers . . . Vol. 2, pts. 3 and 4. Velocity of light in air and 
refracting media. 152 p., 8 pi. 4to. Washington, 1885. 

Bco. by Wagner (A.) Vrtljschr. d. astron. Gesellsch., 22 : 236-247. 

Report of the superintendent of the nautical almanac for the year ending June 
80, 1887. 7 p. 8vo. Washington, 1887. 
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Armagh observatory. 

Dretgr (J. L. E.) Electric illumination of the Armagh refractor. Month, 
not., 47: 117. 

[Report for 1886.] Ibid,, 161. 

Asteroid 5. 

Galle (A.) liber die im September, 1888, stattfindende Annaherung der Plan- 
eten (6) Astraea und (8) Flora. Astron. Nachr., 118: 78. 

Asteroid 17. 

Charlier (C. y. L.) Untersuchung uber die allgemeinen Jupiter-Storungen 
des Planeten Thetis. 98 p. 4to. 

Kongl. svenska Vetens-Akad. handl. 22, no. 2. 

Asteroid 69. 

^Kreutz (H.)] Neuer Planet Luther vermuthlich identisch mit (69) Hesperia. 
Astron. Nachr., 116: 336, 365. 

Detected by Luther 1887, Apr. 11, and by Goggia 1887, Apr. 16, and announced as a 
new asteroid. 

Asteroid 80. 

Roberts (I.) Photographic search for the minor planet Sappho. Month, not., 
47: 265. 

Asteroid 181. 

DE Ball (L.) Recherches sur I'orbit de la plandte (181) Eucharis. 44 p. 4to. 
Bruxelles, 1887. (M. 2.60.) 

Asteroid 240. 

Saint-Blancat (D.) [Elements from observations 1884-1886.] Bull, astron., 
4: 198. 

Asteroid 264. 

MiLLOSEYiCH (E.) [Elements from normals 1886, Dec. 20; 1887, Jan. 22, and 
observation of Feb. 24.] Atti d. r. accad. d. Lincei, s. 4, Rend., 3: 476-480. 

Asteroid 265. Anna. 

Discovered by J. Palisa at Vienna, 1887, Feb. 25. Circ. Berl. astron. Jahrb., 
292. Also: Astron. Nachr., 116: 223. 

Knopf (O.) [Elements from obsns. 1887, Feb. 25, Mar. 25, Apr. 17.] Circ. 
Berl. astron. Jahrb., 296. 

Lange (H.) [Elements from obsns. 1887, Feb. 26, Mar. 11, 25.] Ibid , 294. 

MiLLOSEViCH (E.) Sul pianetino (265). Atti d. r. accad. d. Lincei, s. 4, Rend., 
3: 266. 

Asteroid 266. Aline. 

Discovered by J. Palisa at Vienna, 1887, May 17. Circ. Berl. astron. Jahrb., 
298. Also: Astron. Nachr., 117: 47. 

Lange (H.) [Elements from obsns. 1887, May 17, 29, June 11.] Circ. Berl. 
astron. Jahrb., 299. 

Asteroid 267. Tirza. 

Discovered by A. Charlois at Nice, 1887, May 27. Circ. Berl. astron. Jalrb., 
298. Also: Astron. Nachr., 117: 63. Also: Bull, astron., 4: 260. 
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Asteroid 267. Tirza — Continued, 

Ghablois (A.) [Elements from obsns. 1887, May 27, June 9, 22.] Circ. Berl. 
astron. Jahrb., 301. Also: Compt. Rend., 105: 53. 

[Elements from obsns. 1887, May 27, June 25, July 23. J Circ. Berl. 

astron. Jahrb., 303. 

Asteroid 268. Adorea. 

Discovered by A. Borrelly at Marseilles, 1887, June 9. Circ. Berl. astroji. Jahrb., 
299. Also: Astron. Nachr., 117: 103. 

Lange (H.) [Elements from obsns. 1887, June 9, 23, July 13.] Circ. Berl. 
astron. Jahrb., 301. 

Asteroid 269. 

Discovered by J. Palisa at Vienna, 1887, Sept. 21. Circ. Berl. astron. Jahrb., 

305. Also: Astron. Nachr., 117: 359. 

Bebberich (A.) [Elements from normals 1887, Sept. 23, Oct. 13, and observa- 
tion Nov. 12.] Circ. Berl. astron. Jahrb., 308. 

Asteroid 270. Anahita. 

Discovered by C. H. F. Peters at Clinton, 1887, Oct. 8. Circ. Berl. astron. Jahrb., 

306. i4i«o; Astron. Nachr., 117: 15. 

Lange (H.) [Elements from obsns. 1887, Oct. 11, 26, Nov. 13.] Circ. Berl. 
astron. Jahrb., 308. 

ViENNET (E.) [Elements from obsns. 1887, Oct. 11, 18, 26.] Compt. Bend., 
105: 1002. 

[Elements from normals 1887, Oct. 12, 27, Nov. 16.] Ibid., 1234. 

Asteroid 271. Penthesilea. 

Discovered by Y. Knorre at Berlin, 1887, Oct. 13. Circ. Berl. astron. Jahrb., 
306. Also: Astron. Nachr., 118: 31. 

Knopf (O.) [Elements from obsns. 1887, Oct. 13, 25, Nov. 13.] Circ. Berl. 
astron. Jahrb., 308. 

Asteroids. 

[Asteroids discovered in 1886.] Month, not., 47: 172. Also: Bull, astron., 
4: 15. 

Glauber ( — .) Lage der Asteroiden-Bahnebenen. Astron. Nachr., 117: 153- 
162. 

KiRKWOOD (D.) The asteroids or minor planets between Mars and Jupiter. 
60 p. 12mo. Philadelphia, 1887. ($0.75.) 

Distribution of the minor planets. Sid. mess., 6: 116. 

Eccentricities and inclinations of the asteroidal orbits. Ibid., 169. 

Lehmann (P.) Zusammensiellung der Planeten-Entdeckungen im Jahre 1886. 
Vrtljschi. d. astron. Gesellsch., 22: 9-14. 

Parkhurst (H. M.) Photometric observations of asteroids. Sid. mess., 6: 353. 

Astronomische Oesellschaft. 

• Bericht iiber die Versammlung . . . zu Kiel, 1887, Aug. 29 bis 31, Vrtljschr. 
d. astron. Gesellsch., 22: 264-284. 
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Astronomisclie Gtosellscliaft — Qmtinued. 

Berichte ub«r die Beobachtung der Sterne bis zur neunten Grosse am nordlichen 
Himmel. Ibid., 850-858. 

Berichte betreffend die Yorbereitungen der Zonen-Beobachtungen zwiscben — 2^ 
und — 23<>10^ /6td., 858-861. 

KBt^GSB (A.) Zwolfte Yersammlung der astronomiscben Gesellschaft . . . 
Kiel, 1887, Aug. 29-31. Astron. Nachr., 117 : 199, 297-306, 391. See, also, 
Ibid,, 116: 383. Also: Obsry., 10: 887-339. 

[Report of Kiel meeting, 1887, Aug. 29-31.] Obsry., 10: 337-339. 

Yierteljabrsscbrift der astronomiscben Gesellschaft. Hrsg. von E. Schoenfeld und 
H. Seeliger 22. Jahrg., 1887. 417p.,pl.,por. 8vo. Leipzig, 1887. (M. 8.) 

Afltronomy. 

McFabland (R. W.) Astronomy and the ice-age. Sid. mess., 6: 117. 
Monk (W. H. S.) Astronomy and the ice-age. Ibid,, 57, 194. 

Astronomy (Bibliography of). 

HouzEAU (J. G.) & Lancaster (A.) Bibliographie g^n^rale de I'astronomie. 

Tome premier. Ouvrages imprim^ et manuscrits. Premidre partie. 7 + 

858 p. 4to. Bruxelles, 1887. (M. 26.) 

Mev. by Houzeau (J. C.) & Lancaster (A.), Ciel et terre, 8 : 153-161, 187-193; Faye (H.), 
Compt Rend., 106 : 923 ; Liagre (J.), Ciel et terre, 8 : 321 ; Maunder (E. W.), Obsry., 
10 : 421-423. See, also, L'Astron., 6 : 430-434. Also: Ball, astron., 4 : 468. 

Astronomy (Descriptive). 

Ball (R. S.) The story of the heavens. 2 ed., il. 8vo. London, 1887. (M. 
32.50.) 

FOrster (W.) Sanmilung von Vortragen und Abhandlungen. 2 ed. 360 p. 
8vo. Berlin, 1887. (M. 6.) 

JocHMANN ( — ) & Hermes ( — .) Grundriss der Experimentalphysik und Ele- 
mente der Astronomie und mathematischen Geographic. 10. ed. 16 -j- 444 p. 
8vo. Berlin, 1887. (M. 5.80.) 

LuEDERS (F. G. J.) Memorial to the representatives of physical astronomy 
... 12 p. 8vo. Madison, 1887. 

Parkes (S. H.) Unfinished worlds : a study in astronomy, il, 8vo. London, 
1887. (M. 5.20.) 

Proctor (R. A.) Half hours with the stars. Newed. 12 pi. 4to. New York, 
1887. 

Other suns than ours : series of essays on suns, old, young, and dead. 

428 p. 8vo. London, 1887. (M. 7.80.) 

Langley (S. P.) The new astronomy. The stars, il. Century, 33: 686-598. 
1887, Jan. 

Same. Comets and meteors, il. Ibid,, 839-355. 1887, Feb. 

The new astronomy. 12 + 260 p. il. 8vo. Boston, 1888 [1887]. ($4.00.) 

LLA.GRS (J.) Cosmographie stellaire. 278 p., 4 maps. 12mo. Bruxelles, 1887. 

(M. 3.) 

Ltnn (W. T.) Celestial motions: handy book of astronomy. 5 ed. 12mo. 
London, 1887. (M. 2.20. ) 
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Astronomy (Descriptive) — Continued. 

Metsr (M. W.) Die Lebonsgeschichte der Gestirne: eine populiire Astron- 
omie der Fixsterne. 8 + 224 p. il. 8vo. Jena, 1887. (M, 4. ) 

NiBSTBN (L.) Le ciel, son aspect, ses curiosit^s: atlas elementaire . . . avec 
texte explicative . . . 4to. Bruxelles, 1887. (fr. 5.) 

VON Seefeld (F. S.) Astronomische Aufsatze eines Amateurs der Naturwis- 
senschaft. Hft. 1. 64 p. 8vo. Gratz, 1887. (M. 0.80.) 

Sbrviss (G. p.) Astronomy with an opera glass, il. Pop. sc. month., 30: 
743; Ibid., 31: 187, 478; Ibid., 82: 53. 

Valentiner (W.) Der gestirnte Himmel : eine gemeinverstandliche Astron- 
omic. 7 + 327 p. il. 8vo. Stuttgart, 1887. (M. 0.) 

Astronomy (History of). See, also, Astronomy (Progress of). 

BoNNEL (J. F.) Etude sur I'histoire de I'astronomie : la decouverte du double 
mouvement de la terre. 208 p. 8vo. Tours, 1887. 

Clebke (A. M.) History of astronomy during the 19th century. 2 ed., enl. 
16 + 502 p. il. 8vo. Edinburgh, 1887. (M. 13 ) 

Homeric astronomy. Nature, 35 : 585, 007. 

LooFF (F. "W.) Die Himmelskunde in ihrer geschichtlichen Entwicklung und 
nach ihrem gegenwartigen Standpunkte. 8 + 132 p., 2 pi. 8vo. Langen- 
salza, 1887. * (M. 2.) 

Astronomy (Progress of). 

Allen (Grant.) Progress of science from 1836 to 1886. Pop. sc. month., 31 : 
505, 513-616. 

Klein (H. J.) Fortschritte der Astronomic. Nr. 12, 1886. 112 p. 12mr). 
Leipzig, 1887. Repr.from: Rev. d. Naturwissensch., Nr. 71. 

Swift (L.) Astronomical progress and phenomena [1886]. Appleton's ann. 
cycl., 1886. 24 (n. s. 11): .48-59. 

Astronomy (Spherical and practical). See, also, Azimuth; Illumination; Navi- 
gation, etc. 

Goodwin (H. B.) Problems in navigation and nautical astronomy. 86 p. 8v(). 
London, 1887. (M. 5.30.) 

Hbrr (J. P.) & TiNTER (W.) Lehrbuch der spharischen Astronomie in ihrer 
Anwendung auf geographische Ortsbestimmung. 644 p. il. 8vo. Wien, 
1887. (M. 10.) 

Jeans (H. W.) Problems in astronomy, surveying and navigation . . . 
Part 1. 244 p. 8vo. London, 1887. (M. 2.70.) 

Oliver (J. A. "W.) & others. Astronomy for amateurs : practical manual of 
telescopic research . . . adapted to moderate . . . instruments. 7 + 310 p. 
il. 12mo. London, 1888 [1887]. (M. 7 80.) 

Astronomy (Theoretical). See, also, Lunar theory; Mechanics (Celestial); Orbits. 

Israel-Holtzwart (K.) Supplement zu den Elementen der theoretischen As- 
tronomie. Insbesondere, analytische Theorie der Anziehung der Spharoide 
von konstanter und veranderlicher Dichtigkeit. 100 p. 8vo. Wiesbaden, 
1887. (M. 1.60.) 
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Auerbach (Carl Heinrich August) [1813-1886]. 

Weinkk (L.) [Biographical sketch.] Vrtljschr. d. astron. Gesellsch., 22: 6-9. 
Aurora. 

Clerkb (A. M.) The aurora borealis. Nature, 36: 433-436. 

Laqrange (£.) Aurores bor^les, cometes et ^toiles filantes. Cicl et terre, 7 : 
494-500. 

Kendall (R.) Noises accompanying auror». Obsry., 10: 303. 

"Webber (H. J.) Noises accompanying aurorae. Ibid..j 10: 161. 

Azimuth. 

Craiq (J. E.) Azimuth: a treatise on this subject, with a study of the astro- 
nomical triangle, and of the eflfect of errors in the data. 4+107 p. +. 
4to. New York, 1887. 

Bamberg observatory. 

Hartwig (E.) tj her die Bamberger Stern warte. il. Vrtljschr. d. astron. Ge- 
sellsch., 22: 329-336. See^ also, Obsry., 10: 279. 

Basel observatory. 

[Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 76. 

Bazendell (Joseph) [1815-1887]. 

EsPiN (T. E.) [Biographical notice.] Astron. Nachr., 118: 175. 
Stewart (B.) [Biographical notice.] Nature, 36: 585. 

Berlin observatory. 

FOrster (W.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 75-^6. 

Jesse (O.) Tiber die Biegung des Rohres und des Kreises des kleineren Merid- 
ian-Instrumentes der Berliner Sternwarte, sowie iiber die Biegung der bei 
dieser Bestimmung benutzten Collimatoren. Astron. Nachr., 117: 33-10, 
135. 

Bermerside observatory. 

[Report for 1886.] Month, not., 47 : 160. 

Bethlehem (Star of). 

Ellis (J. T.) [Hypotheses in regard to the star of Bethlehem.] Sid. mess., 6 : 
360. 

Payne (W. W.) Star of Bethlehem. Sid. mess., 6 : 265-269. 

[Venus mistaken for] the star of Bethlehem. Nature, 87 : 169; Obsry., 11 : 96 ; 
Eng. mec, 46* 388, 390. 

Birr cas«le observatory. 

[Report for 1886.] Month, not., 47 : 160. 

Bonn observatory. 

SchOnfeld (E.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 89-92. 
Bordeaux observatory. 

Annales de I'observatoire de Bordeaux, publi/^cs par G. Ravot. Tome 2 159 -|- 
806 p. 4to. Paris, 1887. 



* . 
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di Brera observatory. 

Fubblicazioni . . . No. 31. Azimut assoluto del segnale trigonometrico del 
monte Palanzone suU' orizzonte di Milano, determinato nell 1882 da M. 
Kajna. 125 p. 4to. Milano, 1887. 

Pubblicazioni . . . No. 32. Nuova triangolazione della citta di Milano eseguitu 
da P. Borletti. 16 p., 4 pi. 4to. Milano, 1887. 

Breslau observatory. 

Galls (J. G.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 92. 

Brussels observatory. 

FoLiE (F.) [Report for 1886 and 1886.] Vrtljschr. d. astron. Gesellsch., 22: 
93-99. 

[Removal to Uccle.] Nature, 36 : 41. 

Calendar. 

Abetti (A.) Nozioni sul calendario dei Cofti e degli Abissini cristiani. 9 p. 

4to. Roma, 1887. (M. 1.) 

Rq[>r. from : Atti d. r. accad. d. Lincei, s. 4, Rendic, 3 : 396-404. 
GfeRiGNY (P.) Reforme du calendrier: rapport sur les projets presentes au con- 

cours. L' Astron., 6: 212, 260, 293, 339, 384. 

PoNCET (G.) Pourquoi I'ann^e commence-t-elle le I" Janvier? L'Astron., 6: 
378-382. 

Cambridge [Bng.] observatory. 

[Report for 1886.] Month, not., 47 : 161. 
Cambridge [U. S.] observatory. See Harvard college observatory. 
Cape of Oood Hope observatory. 

[Report for 1886.] Month, not., 47 : 164. 

Carleton college observatory. 

[Payne (W. W.) Description of the Repsold meridian circle, etc.] il. Sid. 
mess., 6: 302-306, 319. 

Chromosphere. See, also. Prominences (Solar). 

Perry (S. J.) [Observations of ] the chromosphere in 1886. Obsry., 10: 129. 
Chronodeik. 

Yerbesserung des Chronodeik. Sirius, 20 : 108-112. 

Chronographs. 

BucKNEY ( — ) & others. [Remarks on chronograph of Melbourne observa- 
tory.] Obsry., 10: 49. 

Herz (N.) Streifen-Ableseapparat. Astron. Nachr., 117: 263. 

VON Rebeur-Paschwitz (E.) Registrirapparat mit Centrifugal-Regulirung. 
il. Ztschr. f. Instrmknd., 7: 171. 

Chronometers. 

Cellerier (G.) Etude numerique des concours de compensation des chrono- 
metres faits k I'observatoire de Gendve en 1884 6t 1886. 46 p. 4to. Geneve, 
1887. (M^m. soc. phys. et d'hist. nat. Geneve, 29, no. 6.) 

Ellery (R. L. J.) [Break-circuit chronometer devised and used in Australia 
in 1860.1 Obsry., 10: 427. 
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Chronometers — Continued. 

Gautieb (£.) Rapport sur le concours pour le r^glage des chronomdtres, 1886. 
[11] p. 8vo. [n. p., 1887.] 

HiRSCH (A.) Rapport du directeur de I'observatoire cantonal de ^euchatel 
. . . sur le concours des chronomdtres observe pendant I'annee 1886. 
28 4- 12 p. 12mo. Locle, 1887. 

Pbtsrs (C. F. W.) Einfluss der Lufbfeuchtigkeit auf den Gang der Chronome- 
ter. Vrtljschr. d. astron. Gesellsch., 22: 284-292. 

Rates of chronometers on trial ... at the Royal observatory, Greenwich. 

7 p. 4to. [London, 1887.] 
In : Oreenw. obsns. 1885. 
Recherches sur les chronomdtres etles instruments nautiques. 128 p. 8vo. Paris, 

1887. (M. 1.50.) 

Young (C. A.) [First use of] break-circuit chronometers. Obsry., 10: 140, 
384. 

Cincinnati observatory. 

Publications of the Cincinnati observatory, 9. Zone catalogue of 4,060 stars for 
the epoch 1886 ... by J. G. Porter. 104 p. 8vo. Cincinnati, 1887. 

Circle - divisions. 

RspsoLD (A.) Schreib-Apparat fiir Tbeilungs-Beyifferung il. Ztschr. f. In- 
strmknd., 7: 396. 

Clark (Alvan) [1804-1887]. 

For Biography, see Am. j. sc, 134: 322. -4^50.- Eng. mec, 45: 603. Also: Na- 
tion, 45: 149. Also: Nature, 36: 476. Also: Science, 10: 96. Also: Sc. 
Amer., 67: 146, 213. Also: Sid. mess., 6: 260-263. Also: Sirius, 20: 241. 

For Portrait, see Science, 10: 96. Also: Sc. Amer., 67: 198. 

Clocks. 

Appel (D.) Freie Schwerkraft-Hemmung der Normal-Stern-Uhr zu Princeton. 
Ztschr. f. Instrmknd., 7 : 29. 

BucKNEY (T.) Note on the performance of the Westminster clock. Month, 
not, 47: 519. 

Christie (W. H. M.) Method of regulating clocks. Obsry., 10: 326. 

CoRNTJ (A.) Synchronisation des horloges de precision et la distribution de 
Pheure. Compt. Rend., 106: 1106-1112, 1209. 

Folie (F.) Sur I'enregistrement par microphone des battements d'une pendule. 
Bull, de I'acad. roy. de Belg. [1887?] Notice: Bull, astron., 4 : 291. 

Gardner (H. D.) Fifty years' progress in clocks and watches, il. Nature, 
36: 484. 

Wolf (C.) Comparaisun des divers systemes de synchronisation electrique des 
horloges astronomiques. Compt. Rend., 106: 1165-1169, 1211. 

Colored stars. 

Backhouse (T. W.) Proposed nomenclature for star-colors. Obsry., 10: 234. 

Chambers (G. F.) [Color of Achernar.] Obsry., 10, 3C1. 

Franks (W. S.) Proposed nomenclature for star-colors. Obsry., 10: 276. 
Also: Month, not., 47: 269-272. 
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Colored stars — Continued. 

Franks (W. S.) Report from colored star section. J. Liverp. astron. soc, 6: 
227. 

VON KOvESLiGETHY (R.) Ncue Methodc der Farbenbestimmung dor Storno. 
Sirius, 20: 219, 271. Also^ Reprint. (M. 0.40.) 

Monk ("W. H. S.) Colors of the stars and solar heat. Obsry., 10: 164. 

Williams (A. S.) Color of Achernar. Obsry., 10: 272, 334. 

Comet Olbers = Comet 1887 V (/). 

Detected by Brooks at Phelps, N. Y., 1887, Aug. 24. Astron. jour., 7: 127. 
Also: Astron. Naehr., 117: 279. Also: Sc. Amor., 47: 181, 192. Also: 
Sid. mess., 6: 289. 

Comet Olbers (Elements of). 

Egbert (H. V.) [From obsns. 1887, Aug. 26, 28, 30.] Astron. jour., 7: 128. 
Also: Sc. obsr. circ, 79. 5ee, alsoj Sid. mess., 6 : 294. 

[Correcting Ginzel's elements by obsns. 1887, Aug. 27 to Sept. 23.] As- 
tron. jour., 7: 135. 

Franz (J.) [From obsns. 1887, Aug. 27, 28, 29.] Astron. Nachr., 117 : 295. 

GiNZEL (F. K.) [Elements corrected by obsns. 1887, Aug. 27, Sept. 6, 14.] 
Astron. Nachr., 117: 390. 

Oruby (L. J.) [From obsns. 1887, Aug. 27, 30, Sept. 2.] Astron. Nachr., 
117: 343. 

XRtJQER (A.) [Ginzel's elements corrected by obsns. 1887, Aug. 27.] Astron. 
Nachr., 117: 309. 

Lebbup (A.) [From obsns. 1887, Aug. 27, 30, Sept. 2.] Astron. Nachr., 117 : 
343. Also: Bull, astron., 4: 427. 

Rambaud (A. A.) & Sy (— .) [From obsns. 1887, Aug. 29, 31, Sept. 2.] 
Compt. Rend., 105: 487. 

Tetens (O.) [Ginzel's elements corrected by obsns. to Sept. 20.] Astron. 
Nachr., 117: 358. 

Comet Olbers (Observations of position of). 

Albany, Aug. 26-30; Astron. journ., 7: 128. Sept. 23; Ibld.j 136. Sept. 15, 
Nov. 1 ; Ibid., 152. 

Algiers, Aug. 29, 31, Sept. 2; Astron. Nachr., 117: 325. Aug. 29, 31; Compt. 
Rend., 105: 430. Sept. 10, 12, 13, 14, 16; Ibid., 511. Sept. 17, 19, 21, 
22; Bull, astron., 4: 466. 

Besangon, Aug. 29, 30, Sept. 1 ; Astron. Nachr., 117 : 341. Also: Compt. Rend., 
105: 431. Sept. 14-17, 21, 22, 26, 30, Oct. 1 ; Compt. Rend., 105: 609. 

Bordeaux, Sept. 8, 9, 10; Compt. Rend., 105: 456. Sept. 8, 9, 10, 15, 18, 19, 21, 
23, 24, 25; Ibid., 1001. Also: Astron. Nachr., 118: 109. 

Bothkamp, Sept. 18, 20, 21,' 23, 24; Astron. Nachr., 117: 387. Oct. 21, 26; 
Ibid., 118: 105. 

Geneva, Aug. 29; Astron. Nachr., 117: 293. Sept. 6; i 6m?., 307. Oct. 1, 17, 
25, 27, Nov. 4; Ibid., 118: 109. 

Hamburg, Sept. 20; Astron. Nachr., 117: 366. Sept. 23, 24; Ibid., 387. 
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Comet Olbers (ObservatioDS of position of) — Continued, 

Kiel, Sept. 14; Astron. Nachr., 117: 327. Sept. 15, 18; Ibid.j 841. Sept. 20; 
Ibid.y 365. 

Konigsberg, Aug. 27, 28, 29; Astron. Nachr., 117: 295. Aug. 27, 28, 29, Sept. 
10, 12; ibid,, 341. Sept. 21, 27; Ibid., 387. Oct. 8, 12, 14,- Ibid,, 118: 42. 
Oct. 26, 27, Nov. 11 ; Ibid., 118 : 94. 

Kremsmunster, Aug. 28; Astron. Nachr., 117: 293. Aug. 28, 30, Sept. 6, 10> 
17; Ibid., 118: 107. 

Lyons, Aug. 80; Compt. Rend., 105: 432. Sept. 9, 10; Ibid,, 4S7, Sept. 18> 
21,22; Ibid., 512. 

Marseilles, Aug. 27,29; Bull, astron., 4: 462. Aug. 29, 30, 31, Sept. 13, 15^ 
16, 18, 20, 22, 23, 26; Ibid., 464. 

Milan, Aug. 30, 31; Astron. Nachr., 117: 307. 

Nashville, Aug. 27, 28; Astron. jour., 7: 127. Also: Astron. Nachr., 117: 327, 
391. 

Nice, Aug. 29-Sept. 2; Compt. Rend., 105: 456. Also: Bull, astron., 4: 467. 
Sept. 5, 6; Bull, astron., 4: 467. 

Padua, Sept. 13, 14, 15, 24; Astron. Nachr., 117: 390. 

Plonsk, Sept. 6; Ibid., 327, 391. 

Pulkowa, Sept. 25, Oct. 10, 15, 22, Nov. 13, 15; Ibid., 118: 109 

Rome, Aug. 27; Astron. Nachr., 117: 293. 

Strassburg, Aug. 27 ; Ibid., 293. Aug. 27, Sept. 14; Ibid., 341. 

Turin, Aug. 29; Ibid., 293. Aug. 29, 31 ; Ibid., 327. Sept. 10, 13, 15, 16, 17, 
20; Ibid., 118: 75. 

Vienna, Aug. 27; Ibid., 117: 294. Oct. 21; Ibid,, 118: 42. 

Washington, Aug. 29, 30, 31, Sept. 16, 19; Astron. jour., 7: 134. 

Comet Olbers (Orbit of). See, also. Comet Olbers (Elements of). 

KRt^OER (A.) Wiederkehr des Olbers'schen Cometen. Astron. Nachr., 117: 
310. 

Searle (G. M.) Recent approach of the Olbers comet to Mars. Astron. jour., 
7: 134. 

Comet Temple. 5ee Comets and Meteors. 

Comet Winnecke. 

voN HlRDTL (E.) Bestatigen die neuesten Beobachtungen das Resultat Prof, 
von Oppolzer's : dass auch bei dem periodischen Cometen Winnecke, Encke's 
Hypotbese des Widerstand leistenden Mediums Geltung zu haben scheine ? 
Vrtljschr. d. astron. Gesellsch., 22: 313-319. 

Comet 890 and Comet 1075. 

GiNZEL (F. K.) [Apparition of two historical comets, 890, May 23, and 1075, 
July-Aug.] Astron. Nachr., 118: 47. 

Comet 1457 I. 

ScHULHOF (L.) Orbites des cometes 1467 I et 1818 I. Bull, astron., 4: 51-54. 
Comet 1672. 

Berbericr (A.) Der Comet des Jahres 1672. •Astron. Nachr., 118: 50-72. 
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Comet 1680. 

Lynn (W. T.) Comet of 1680 and its supposed previous appearances. Obsry , 
10: 818. 

Comet 1780 II. 

Lynn ( W. T.) The comet discovered by Montaigne and Gibers in 1 780. Obsry . , 
10: 356. 

Comet 1818 I. See Comet 1457 I. 

Comet 1825 IV. 

Lynn ("W. T.) [Erratum in Carl's Repertorium.] Obsry., 10: 282. 

Comet 1840 I. 

Gallb (J. G.) Berichtigung zu den Angaben iiber die Zeit des Beriheldurch- 
ganges . . . Astron. Nachr., 117: 167. 

Comet 1846 IV. 

VON Hepperoer (J.) Bahnbestimmung des Cometen 1846 IV. 42 p. 8vo. 
Wien, 1887. (M. 0.70.) 

Abstr. : Astron. Nachr., 117 : 246. 
Comet 1846 VI. 

Berberich (A.) Bahn des Cometen 1846 VI, Peters. Astron. Nachr., 117: 
249. 

Comet 1848 I. 

BiDscHOF (F.) Bestimmung der Bahn des Cometen 1848 I. 17 p. 8vo. Wien, 
1887. {Abstr.: Astron. Nachr., 117 : 247.) (M. 0.40.) 

Comet 1863 IV. 

SvEDSTRUP (A.) Definitive Bahnbestimmung des Cometen 1863 IV. Astron. 
Nachr., 117: 222-242. 

Comet 1865 I. 

KOrber(F.) UberdenCometenl865I. 58 p. 8vo. Breslau, 1887. (M. 1.50.) 
Tebbutt (J.) Note on the tail . . . Astron. Nachr., 117: 885. 

Comet 1877 VI. 

LarssIin (R.) Bahn des Kometen 1877 VI. 24 p. 8vo. Stockholm, 1887. 
Bihang. till k. svenska vet. akad. fiandlingen. Bd. 12. Afd. I, No. 8. 

Comet 1882 I. 

VON Bebeur-Paschwitz (E.) Tiber die Bahn des Cometen 1882 I. Astron. 
Nachr., 117: 281-287. Rev.: Bull, astron., 4: 448. 
Rev. : Bull, astron., 4 : 448. 

Comet 1883 II. 

Bryant (R.) [Elliptic elements from normals 1884, Jan. 19, Jan. 25, Feb. 2.] 

Month, not., 47: 434. 
Tennant (J. F.) [Note on the orbit.] Ibid., 520. 

Comet 1884 III. 

Berbertch (A.) Elemente . . . aus den Strassburger Beobachtungen . . . 
Astron. Nachr., 117: 251. 

Thraen (A.) Definitive Bahnbestimmung des Cometen 1884 III, Wolf. As- 
tron. Nachr., 117: 65-9^. 
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Comet 1886 I. 

Morrison (J.) [Hyperbolic elements from obsns. 1885, Dec. 7, to 1886, June 
6.] Month, not., 47: 487. 

Comet 1886 III. 

Celoria (G.) [Elements from normals 1886, May 4, 10, 22.] Astron. Nachr., 
117: 9. 

Comet 1886 V. 

Wilson (H. C.) The comets of De Vico, 1844 I, and Pinlay, 1886 V. il. Sid. 
mess., 6: 121-126. 

Comet 1886 VII. 

Boss (L.) Orbit of the periodic comet 1886, e, Pinlay. Astron. jour., 7 : 23, 43. 

See^ also, Astron. Joar., 7: 7. 
Pinlay ("W. H.) [Elements from normals 1886, Sept. 28, Dec. 15, and observa- 
tions Oct. 21, Nov. 13, Dec. 27. Month, not., 47: 802. 

HoLETSCHEK (J.) [Elements from obsns. 1886, Sept. 26, Oct. 14, Oct. 2^, Nov. 
28.] Astron. Nachr., 116: 47. 

KRttOER (A.) [Elements from obsns. to 1887, Peb. 23.] Ibid., 835. 

See, aUot Astron. Nachr., 116 : 77, 127. 
MoNCK (W. H. S.) [Resemblance of elements to those of comet of 1585.] Sid. 
mess., 6: 222. 

Oppenheim (H.) Elements from obsns. 1886, Oct. 1, Nov. 1, 7, 27.] Astron. 
Nachr., 116: 45. 

Searlb (G. M.) [Elements from obsns. 1886, Sept. 26, Oct. 16, Nov. 4.] As- 
tron. jour., 7: 15. 

[Elements from obsns. 1886, Sept. 26, Nov; 4, Dec. 14.] Ibid,, 52. 

Comet 1886 VIII = Comet 1887 c. 

Discovered by Barnard at Nashville, 1887, Jan. 23. Astron. jour., 7 : 56. . Also: 
Astron. Nachr., 116, 143. Also: Sid. mess., 6: 114. 

Comet 1886 VIII (Elements of). 

Charlois (A.) [Elements from obsns. 1887, Jan. 26, 29, Peb. 1.] Bull, 
astron., 4 : 58. 

Egbert (H. V.) [Elements from obsns. 1887, Jan. 23, 24, 26.] Astron. jour., 
7: 64. 

[Elements from obsns. 1887, Jan. 23, 26, 80.] Ibid., 71. 

[Elements from obsns. 1887, Jan. 24, Peb. 18, Mar. 20.] Ibid., 87. 

Oppenheim (H.) [Elements from obsns. 1887, Jan. 24, 29, Peb. 3.] Astron. 
Nachr., 116: 175. Also: Obsry., 10: 144. 

Weiss (E.) [Elements from obsns. 1887, Jan. 24, 26, 29.] Astron. Nachr., 
116: 159. 

[Elements from two normals 1887, Jan. 24-30, and observation Peb. 3] 

Ibid.j 191. 

Comet 1886 IX. 

Allen (W. H.) [Elements from normals 1886, Oct. 8, Nov. 3, Dec. 2, Dec. 10.] 
Astron. jour., 7 : 55. 
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t 
Comet 1886 IX — Coniintced. 

Bredichin (T.) [Discussion of observations of the tail.] 7 p., 1 pi. 8vo. 
Moscou, 1887. 

Morrison (J.) [Elements from obsns. 1886, Oct. 7-Dec. 2.] Month, not., 47 : 
438. 

SvEDSTRUP (A.) [Elements from normals 1886, Oct. 8, 28, Nov. 18.] Astron. 
Nachr., 116: 16. 

Wendell (O. C.) [Elements from obsns. 1886, Oct. 7, Nov. 6, Dec. 10.] Ibid,, 
117: 59. 

Comet 1887 I = 1887 a. 

Discovered by Thome at Cordoba, 1887, Jan. 18. Astron. jour., 7: 66. Also: 
Astron. Nachr., 116: 143. Also: Obsry., 10: 112. 

SeCt also (independent discovery near Cape Town), Month, not., 47 : 303. 
Comet 1887 I (Elements and Orbit of). 

Chandler (S. C.) jr. [Elements from obsns. 1887, Jan. 20-29.] Astron. jour., 
7: 93. 

[Elements from Cape and Adelaide obsns. combined into normals, 1887, 

Jan. 22, 26, 27.] Ibid., 100. 

FiNLAY (W. H.) [Elements from obsns. 1887, Jan. 22, 26, 28.] Month, not., 
47: 304. 

Oppenheim (H.) tJber die Bahn des grossen Sudcometen 1887 I. Astron. 
Nachr., 117: 18. 

R. (A. W.) The present southern comet. Nature, 35: 438. 

Comet 1887 I (Observations of position of ). 1887. 

Adelaide, Jan. 21, 22, 26, 26, 27; Month, not., 47: 305. 

Cape of Good Hope, Jan. 22-26, 27, 28; Ibid., 803. 

Cordoba, Jan. 21, 22, 24, 26, 27; Astron. jour., 7: 91. Also: Astron. Naohr., 
117: 269. 

MoLONY (E. J.) [Observations with sextant Jan. 21, 22, 26.] Month, not., 47: 
432. 

Comet 1887 I (Physical appearance of). 

BioGS (A. B.) [General description.] Eng. mec, 46: 174. 

F[lammarion] (C.) La grande comete australe de 1887. il. L'Astron., 6: 
201-203. 

[Rio Janeiro observations, with sketch.] Rev. d. obsrio., 2: 17, 

Tbbbutt (J.) [Description of a large southern comet. J Obsry., 10: 166. 

Thome (J. M.) O grande cometa austral. Rev. d. obsrio., 2: 36. 

Comet 1887 II = Comet 1887 b. 

Discovered by Brooks at Phelps, N. Y., 1887, Jan. 22. Astron. jour., 7: 66. 
Also: Astron. Nachr., 116: 143. Also: Sid. mess., 6: 113. 

Comet 1887 II (Elements of). 

Berberich (A.) [From obsns. 1887, Jan. 26, 26,28.] Astron. Nachr., 116: 
169. 

Boss (L.) [From obsns. 1887, Jan. 24, 26, 29.] Ibid., 116: 160. 
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Comet 1887 II (Elements of) — Continued. 

Boss (L.) [From obsns. 1887, Jan. 24, 29, Feb. 9.] Astron. jour., 7 : 63. 

[From obsns. 1887, Jan. 24, Feb. 16 (4 obsns.). Mar. 12.] Ibid., 85. 

Ofpenheim (H.) [From obsns. 1887, Jan. 26, 27, 29.] Astron. Nachr., IIG: 
174. Also: Obsry., 10: 148. 

[From obsns. 1887, Jan. 26, 27, 29, Feb. 11.] Astron. Nachr., 116: 221. 

[From obsns. 1887, Jan. 26, Feb. 11, Mar. 11, 28.] Ibid., 317. 

Spitalbr (R.) [From obsns. 1887, Jan. 26, 27, 29.] Ibid., 173. 

[From obsns. 1887, Jan. 26, 26, Feb. 12.] Ibid., 206. 

[From normals 1887, Jan. 24, Feb. 11, and an observation Feb. 25.] 

Ibid., 25^. 

Comet 1887 II (Observations of position of ). 1887. 

Albany, Jan. 24, 26, 27, 29, Feb. 9 ; Astron. jour., 7 : 66, 61. Mar. 12 ; Ibid., 86. 

Algiers, Jan. 27, 28; Compt. Rend., 104: 348. Jan. 27, 28, Feb. 19, 21, 23, 
26, Mar. 14; Bull, astron., 4 : 136. Mar. 18, 21-26, Apr. 13, 14; Ibid., 423. 

Berlin, Feb. 11; Astron. Nachr., 116: 189. 

BesanQon, Feb. 24, 26, 28, Mar. 1, 2, 18, 29, Apr. 10, 18, 20; Compt. Rend., 105: 

738. 
Bethlehem, Feb. 9, 13, 19; Astron. jour., 7 : 80. 

Bordeaux, Jan. 29; Astron. Nachr., 116: 167. Also: Compt. Rend., 104: 277. 
Jan. 30, Feb. 4, 6, 7, 9, 10, 11 ; Compt. Rend., 104 ; 417. Jan. 29, 30, Feb. 
4, 6, 7, 9, 10, 11, 13, 15, 16, 17, 24, 26, 27, Mar. 2, 3, 4, 7, 16, 17, 18, 25, 28, 
30; Astron. Nachr., 117: 99. 

Bothkamp, Mar. 19, 20; Astron. Nachr., 118: 106. 

Cambridge (Harv. coll. obsry.), Jan. 24, 27; Ibid., 116 : 191. 

Copenhagen, Feb. 13, Mar. 16; Ibid., 118 : 73. 

Dresden, Feb. 16; Astron. Nachr., 116: 203. Feb. 19; Ibid., 249. Mar. 11; 
Ibid., 267. Mar. 24; Ibid., 317, 327. 

Geneva, Feb. 10, 11, 12, 14, 17, 18, 21-24, 26, 28, Mar. 18, 29-31; Astron. Nachr., 
116: 333. Apr. 18, 20; Ibid., 117: 66. 

Gottingen, Feb. 15; Astron. Nachr., 116: 20a. Feb. 14, 17, 24; Ibid., 249, 
Mar. 11, 15; Ibid., 116: 267. Feb. 14-18, 24, 28, Mar. 1, 11, 15; Ibid., 
117: 149. 

Greenwich, Feb. 27, 28; Month, not., 47 : 276. Mar. 13, 16, 18, 23, 24, 27; 
Ibid., 392. 

Hamburg, Feb. 13, 16; Astron. Nachr., 116: 203. 

Kiel, Jan. 27; Ibid., 167. Feb. 10, 11; Ibid., 189. Feb. 15; Ibid., 203. 

Kremsmunster, Jan. 24-30; Astron. Nachr., 117: 149. Feb. 12, 14, 16-18, 24, 
Mar. 1, 2, 4, 21 ; Ibid., 118 : 105. 

Milan, Jan. 27; Ibid., 116: 178. 

Nashville, Jan. 23; Astron. jour., 7: 63. Also: Astron. Nachr., 116: 203 

Nice, Jan. 27-29; Bull, astron., 4 : 135. 

Orwell Park, Feb. 12, 13, 16, 16, 17, 21, 24-28, Mar. 1, 2, 6, 10, 11, 12, 14, 16, 18, 
23, 25, 27, 28, 30, Apr., 10, 11, 15, 16, 17, 20, 28; Month, not., 48 : 68. 

2 B A 
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Comet 1887 II (Observations of position of). 1887 — Continued, 

Padua, Jan. 27-80; Astron. Nachr., 116 : 171. 

Palenno, Jan. 29-31; Ibid., 219. Feb. 16, 24; Ibid., 266. 

Paris, Jan. 27 ; Astron. Nachr., 116 : 173. Jan. 27, 28, 29; Compt. Rend., 104: 
276. 

Plonsk, Feb. 11, 14, 17, 20, 26 ; Astron. Nachr., 117 : 306. 

Strassburg^ Jan. 26-28; Ibid., 116 : 148, 167. Feb. 11; Ibid,, 208. 

Toulouse, Jan. 27-81, Feb. 4; Compt. Rend., 104 : 487. 

' Vienna, Jan. 28, 29; Astron. Nachr., 116 : 178. Fteb. 12; Ibid,, 206. Feb. 18: 
Ibid., 208. 

Washington, Jan. 24, 26; Astron. jour., 7: 62. Feb. 12, 16, 18; Ibid,, 78. 
Mar. 11, 12; Ibid., 86. 

Comet 1887 III = Comet 1887 d. 

Discovered by Barnard at Nashville, 1887, Feb. 16. Astron. jour., 7 : 72. Also: 
Astron. Nachr., 116: 207, 261. See, also, Sid. mess., 6 : 161. 

Comet 1887 III (Elements of). 

Babnabd (E. E.) [From obsns. 1887, Feb. 16, 18, 22.] Sid. mess., 6 : 161. 

[From obsns. 1887, Feb. 16, 28, Mar. 8.] Astron. jour., 7 : 96. 

[From obsns. 1887, Feb. 16, 28, Mar. 12.] Astron. Nachr., 117 : 59. 

Boss (L.) [From obsns. 1887, Feb. 16, 18, 20.] Astron. Nachr., 116 : 207. 
Also: Obsry., 10: 144. 

[From obsns. 1887, Feb. 16, 19, 22.] Astron. jour., 7: 72. Also: As- 
tron. Nachr., 116 : 223. 

Oppenheim (H.) [From* obsns, 1887, Feb. 17, 28, 26.] Astron. Nachr., 116: 
266. 

[From obsns. 1887, Feb. 17, 28, Mar. 11.] Ibid,, 271. 

Palisa (J.) [Froin o^sns. 1887, Feb. 17, 28, 28.] Ibid,, 266. 
Wendell (O. C.) [From obsns. 1887, Feb. 22, 26, 28.] Ibid,, 817. 

Comet 1887 III (Observations of position of ). 1887. 

Albany, Feb. 19, 22, 26; Astron. jour., 7 : 84. 

Algiers, Feb. 24, 26; Compt. Rend., 104: 671. Feb. 24, 26, Mar. 12, 13, 14; 
Bull, astron., 4: 187. Mar. 21-26; Ibid,, 424. 

Berlin, Feb. 28; Astron. Nachr., 116 : 261. 

Cambridge (Harv. coll. obsry.), Feb. 17, 19,26, 28; Astron. jour., 7: 72, 79. 
Also: Astron. Nachr., 116: 267. 

Copenhagen, Mar. 16 ; Astron. Nachr., 118 : 78. 

Dresden, Feb. 24; Ibid., 116: 221. Mar. 11; Ibid., 267. Mar. 24; Ibid., 317. 

Geneva, Feb. 24, 26 ; Ibid., 116 : 261. Mar. 18 ; Ibid., 816. 

Gottingen, Feb. 24; Ibid., 116 : 221. 

Greenwich, Feb. 28; Month, not., 47: 276. 

Hamburg, Feb. 26; Astron. Nachr., 116: 221. 

Kremsmunster, Feb. 24, 26; Ibid., 117 : 149. 

Nashville, Feb. 16, 18, 22 ; Astroii. jour., 7: 79. Also: Astron. Nachr., 116: 251. 
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Comet 1887 III (Observations of position of). ISS7— Continued, 

Nice, Feb. 28, Mar. 1 ; Bull, astron., 4 : 194. 

Orwell Park, Feb. 28, Mar. 18, 14, 16, 18, 19, 28, 27, Apr. 10; Month, not., 48: 
61. 

Palermo, Feb. 27 j Astron. Nachr., 116: 267. 

Paris, Feb. 17; Astron. Nachr., 116: 207. Feb. 17, 24,27; Compt. Rend., 104: 
559. 

Rome, Feb. 24; Astron. Nachr., 116: 251. Feb. 26; Ibid.^ 117: 270. 

Strassburg, Feb. 23; Ibid,, 116 : 221. Mar. 14; Ibid,, 267. 

Vienna, Feb. 24 ; Ibid,, 221. Feb. 28 ; Ibid,, 261. 

"Washington, Feb. 24; Astron. jour., 7 : 78. 

Comet 1887 IV = Comet 1887 e. 

Discovered by Barnard at Nashville, 1887, May 12. Astron. jour., 7 : 96. Also: 
Astron. Nachr., 117: 81. Also^- Sid. mess., 6: 220. 

Comet 1887 IV (Elements of). 

Abetti (A.) [From obsns. 1887, May 14, 18, 21.] Astron. Nachr., 117 : 102. 

BiGBLOW (F. H.) [Three normals from obsns. 1887, June 12-22.] Sid. mess., 

6: 321. 
Boss (L.) [From obsns. 1887, May 12, 14, 16.] Astron. jour., 7 : 96. 

Chandlbr (S. C.) jr. [From normals 1887, May 14, 19, 24, 80.] Astron. jour , 
7: 104. 

[From normals 18^7, May 14, 30, June 12, July 12.] Ibid., 121. 

[Elliptic elements from normals 1887, May 14, June 12, July 12.] Ibid., 

122. 

Lamp (E.) [From obsns. 1887, May 12, 14, 16.] Astron. Nachr., 117 : 31. 

Oppenheim (H.) [From obsns. 1887, May 12, 16, 17.] Ibid., 46. 

[From normals 1887, May 14, 19, and an observation May 23.] Ibid,, 61. 

[From obsns. 1887, May 14, 19, 23, June 16.] Ibid,, 119. 

Oppenheim (S.) [From obsns. 1887, May 12, 14, 15, 17.] Astron. Nachr., 
117 : 45. 



[From obsns. 1887, May 12, 17, 22, 29.] Ibid., 62. 
[From normals 1887, May 15, 22, 29, June 24.] Ibid., 165. 



Wendell (O. C.) [From obsns. 1887, May 13, 19, 25.] Ibid,, 119. 
Comet 1887 IV (Observations of position of). 1887. 

Albany, May 13, 15, 18, 23; Astron. jour., 7 : 108. 

Algiers, May 16, 18-21, 23, 24; Astron. Nachr., 117: 57. Also: Compt. Rend., 
104 : 1493. May 25, 26, 28, June 9, 10, 15, 16, 20, 22, 23 ; Bull, astron., 4 : 
424. Aug. 8, 9; Bull, astron., 4: 465. 

Berlin, May 28; Astron. Nachr., 117: 43. June 16, 24, 26; Ibid., 117 : 385. 

Besancon, June 13, 14, 16, 17, 18, 20-24, July 8, 12, 16, 23; Compt. Rend., 105: 
513. 
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Comet 1887 IV (Observations of position of). ISSl^Continned. 

Bordeaux, May 22, 26, 27, June 8-18, 21, 22; Astron. Nachr., 117 : 151. Also: 
Compt. Rend., 104: 1822. June 28-July 2, 6, 7, 11, 12, 13, 19, 22, 23, 24, 
27, 29, Aug. 6, 8, 10; Astron. Nachr., 117 : 307. Also: Compt. Rend., 105: 
408. 

Bothkamp, June 16, 16, 24 ; Astron. Nachr., 117 : 133. June 28, July 25 ; Ibid,, 
215. 

Cambridge (Chandler), May 30, July 12; Astron. jour., 7 : 152. 

Cambridge (Harv. coll. obsry.). May 13, 14, 19, 25, 30; Astron. jour., 7: 111. 
Also: Astron. Nachr., 117 : 243. June 7,8, 13, 14, 15,25; Astron. jour., 
7: 119. Also: Astron. Nachr., 117: 243. 

Cape of Good Hope, May 19, 21, 23, 24, 27, June 8, 9, 11, 13, 14, 16, 17 ; Astron. 
Nachr., 117: 339. 

Dresden, May 19 ; Ibid., 43. May 22 ; Ibid., 59. June 13 ; Ibid., 133. July 16 ; 
Ibid., 215. 

Geneva, May 19; Ibid., 43. 

Gohlis, June 13, 14, 16-19, 22, 25; Astron. Nachr., 117: 214. 

G^ttingen, June 15-17, 22 ; Ibid., 138. 

Greenwich, June 12, 18, 19; Ibid., 215. 

Hamburg, June 16, 17, 19 ; Ibid., 119, 133. 

Harrow, June 12, 15, 17, 19, 22. Month, not., 47: 550. 

Kiel, May 14; Astron. Nachr., 117 : 31. May 16, 21 ; Ibid., 43. 

Kremsmunster, May 15, 26, June 13, 15, 18, 19, 23, 24, 25, 27, July 12; Ibid., 
118: 107. 

Marseilles, May 14, 18, 22, 23, 24, 27, June 8-13, 15, 16, 17, 22, 28 ; Bull, astron., 
4: 462. 

Nashville, May 12, 13, 14; Astron jour., 7: 99. Also: Astron. Nachr., 117: 57. 
May 12, 13, 14, 18, 24, 25, 26, 28, June 9, 10, 11, 16, 17, 18, 20, 23; Astron. 
jour., 7: 111. Also: Astron. Nachr., 117: 243. July 8, 9, 11, 13-16, 19, 
20, 26, Aug. 10, 11 ; Astron. jour., 7 : 126. Also: Astron. Nachr., 117 : 385. 

Nice, May 14; Astron. Nachr., 117: 43. May 14, 17, 18, 20-28; Bull, astron., 
4 : 225. May 27, July 7, 11, 18, 23 ; Ibid., 380. 

Nicolaief, May 14, 15', 17, 18, 21 ; Astron. Nachr., 117 : 55. 

Orwell Park, June 9, 10, 12, 18, 15, 17, 18, 20, 22, July 11, 12, 13, 14, 18-21, 24, 

27, 28; Month, not, 48: 61. 
Padua, May 14; Astron. Nachr., 117 : 43. May 18, 21 ; Ibid., 101. 
Palermo, May 15, 21 ; Ibid., 31, 59. May 28, 30, 31 ; Ibid., 101. 
Paris, May 14; Astron. Nachr., 117 : 43. Also: Compt. Rend., 104: 1860. 
Prague, May 27 ; Astron. Nachr., 117 : 59. 

Rome, May 14, 15 ; Astron. Nachr., 117 : 48. May 17, 19, 27, 80, June 7, 15, 18; 
Ibid., 270. May 14, 15, 17, 19, 27, 80, June 7; Atti. d. r. accad. d. Lincei, 
s. 4. Rendic, 3 : 481. July 8, 10-17, 21, 22, 24, Aug. 6, 7 ; Astron. Nachr., 
117 : 275. 

Scarborough, May 20, 21, 29 ; Month, not., 47 : 498. 
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Comet 1887 IV (Observations of position of). lSS7-'ChnHnited, 

Strassburg, May 15; Astron. Nachr., 117 : 31. 

Vienna, May 16, 17; Ibid,, 43. 

"Washington, May 14, 19, 21; Astron. jour., 7 : 101. 
Comet 1887 V = Comet 1887/. See Comet Gibers. 
Comets. Seey alao. Comets and meteors ; Comets (Orbits of). 

Berberich (A.) Methode sonnennahe Cometen bei Tage aufzufinden. Astron. 

Nachr., 118 : 71. 
Cleyikoer (S. V.) Optical appearances of comets. Sid. mess., 6 : 89-95, 120. 

Delauney (J.) Sur les distances des planetes au soleil, et sur les distances des 
comdtes periodiques. Ahstr.: Compt. Rend., 105: 515. 

GuiLLEMiN (A.) Les comdtes. 12 + 287 p. il. 8vo. Paris, 1887. (M. 1.20.) 

Holetschek (J.) tJber die Frage nach der existenz von Cometensystemen. 

Anzeiger der Wiener Akad. 1887, Nr. 15. ^ 

Rev.: Astron. Nachr., 117 : 859. 
EiRKWOOD (D.) Note on the origin of comets. Am. j. sc, 133: 60. Also: 

Sid. mess., 6 : 77. 

MoNCK (W. H. S.) [Connection of comets and asteroids.] Obsry., 10 : 230. 

Unteryheoer (J.) Zur Kometen-statistik. [Comets and the periodicity of sun- 
spots.] K. Akad. d. Wissensch. in Wien, sitzng. d. math.-naturwissen. CI. 
21 Julie 1887. Also: Mem. soc. spettroscp. ital., 16: 99-101. Alaoy cibstr.: 
Sirius, 20 : 227. 

Williams (G. O.) [Cometary phenomena reproduced by reflections from spher- 
ical surfaces.] il. Sc. Am. sup., 9732. 

Comets and meteors. 

BuszczYNSKi (B.) Eine wahrscheinliche Periodicitat von hellen Meteoren und 
ihr wahrscheinlicher Zusammenhang mitdem periodischen Cometen Tempel. 
Astron. Nachr., 115 : 263, 309. See^ also, Ibid., 116 : 101. 

HiRSCH (A.) Les m6tSores de Biela, 27 nov., 1885. Bull. soc. sc. nat. de Neu- 
chatel, 15 : 186-189. 

KiRKWOOD (D.) Biela's comet and the large meteors of Nov. 27-30. Proc. 
Am. phil. soc, 24 : 242. 

Note on the possible existence of fireballs and meteorites in the stream of 

Bielids. Ibid., 436. 

Lagrange (E.) Aurores bor^ales, comdtes et etoiles filantes. Ciel et terre, 7: 
494-500. 

Meteoros de 13-14 de Novembro. il. Rev. d. obsrio., 2 : 168. 

YON NiESSL (G.) tfber die grossen Meteore im Juni und ihre vermuthete Bezie- 
hung zum periodischen Cometen Tempel. Astron. Nachr., 116 : 97-102. 

Proctor (B. A.) Origin of comets and meteors. Knowl., 10: 64, 135. Also: 
Pop. sc. month., 31 : 50-60. 

Wendell (O. C.) [Badiants of the comets of 1886.] Astron. Nachr., 118 : 175. 
Also: Sid. mess., 6: 359. 

Comets of 1886. 

B[igourdan] (G.) Comdtes et plandtes de 1886. Bull, astron., 4 : 15. 
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Comets of IBBS-^Coniimced. 

Kreutz (H.) Zusammenstellung der Cometen-Erscheinungen des Jahres 1886. 
Vrtljschr. d. astron. Gesell8ch.,22 : 14-23. Alsoj iransL: Sid. mess., 6 : 201- 
210. AlaOf Reprint. 

P. ( W. E.) Comets of 1886. Month, not., 47 : 172. 

WiNLOCK (W. 0.) [List of the] comets of 1886. gid. mess., 6 : 112. 

Comets (Orbits of). See^ alsoj Orbits. 

! Evans (W. C.) Motion of a comet when perturbed and resisted. Obsry., 10: 

1 130-134. 

I Habkness (W.) Representation of comets' orbits by models, il. Sid. mess., 

I 6: 329-349. 

! HoLETSCHEK (J.) Richtungcn der grossen Achsen der Kometbahnen. 29 p. 

8°. Wien, 1887. (M. 0.60.) 

Hoover (W.) Cometary perturbations. 18 p. 8vo. Wooster, Ohio, 1887. 

Kreutz (H.) Bericht iiber Cometen. Vrtljschr. d. astron. Gesellsch., 22 : 361- 
365. 

MoNCK (W. H. S.) Inclinations of cometary orbits. Month, not, 47: 433. 

Orbits of comets. Obsry., 10: 324. 

Searle (G. M.) Method of computing an orbit from three observations. As- 
tron. jour., 7: 140-144, 153-166. 

Constellations. 

Lynn (W. T.) [Babylonian origin of the constellations.] Obsry., 10 : 162. 

Copenhagen observatory. 

Thiele (T. N.) Bestimmung der Langen-Differenz zwischen Lund und Kopen- 
hagen. 66 p. 4to. Lund, 1886. (M. 2.) 

Cordoba observatory. 

Gould (B. A.) Corrections to the Uranometria Argentina and the Cordoba 
catalogues. Astron. Nachr., 116 : 379. 

Resultados del observatorio nacional Argentino en C6rdoba bajo la direccion del 
B. A. Gould. J. M. Thome, director. Vol. 5. Observaciones del ano 1874. 
180 + 659 p. 4to. Buenos Aires, 1886. (M. 80.) 

Same. Vol.6. Observaciones del ano 1875. 44 + 649 p. 4to. Buenos 

Aires, 1887. 

Same. Vol. 9. Observaciones del ano 1876. 22 -\- 261 p. 4to. Buenos 



Aires, 1887. 
Corona (Solar). 

Ennis (J.) Colors in the solar corona. Sid. mess., 6: 273-281. 

Wesley ("W. H.) The solar corona as shown in photographs taken during total 
eclipses. Month, not., 47: 499-510. 

Diacuesed : Obsry., 10 : 251. ' 

Cosmogony. See^ aCso^ Nebular hypothesis. 

Braun (C.) Uber Cosmogonie vom Standpunkt christlicher "Wissenschaft, mit 
einer Theorie der Sonne. 167 p. 8vo. Munster, 1887. 

Bev. by Gierke (A. M.^ Nature, 36: 321, 341. See, also. Bull, astron., 4: 141-143. 
Also : Obsry., 10 : 201. 
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Cosmogony — Continued. 

« 

Flamma-RION (C.) L'univers antfirieur. L'Astron., 6: 41-48. 

Ganser (A.) Die Entstehung der Bewegung: eine Kosmogonie. 16 p. 8vo. 

Oraz, 1887. (M. 1.) 

Lagranqe (C.) Une reflexion au sujet de la conception purement mScanique de 

l'univers. Ciel et terre, 8 : 345-368. 

Zenger (C. V.) L'6volution siderale. Compt. Rend., 106 : 1289. 

Dearborn observatory. 

[Proposed transfer of instruments, etc.] Sid. mess., 6 : 81, 324. 

Reports (Annual) of the board of directors of the Chicago astronomical society, 
together with the report of the director of the Dearborn observatory for 1886 
and 1886. 60 p. il. 8vo. Chicago, 1887. 

Domes. 

Todd (D. P.) Best device for revolving a dome. il. Month, not., 47: 272- 

274. 

Disctissed : Obsry., 10 : 90. 

Dorna (Alessandro) [1825-1886]. 

SiACCi (F.) Alessandro Dorna. Commemorazioni e catalogo delle sue pubbli- 
cazioni. 8 p. 8vo. Torino, 1887. 

Dorpat observatory. 

Beobachtungen der kaiserlichen Universitats-Sternwarte Dorpat. 17. Bd. Redu- 
cirte Beobachtungen am Meridiankreise von Zonensternen und mittlere 
Orter derselben fur 1876-6, . . . von L. Schwarz. 89 + 161 -{- 47 p. 4to. 
Dorpat, 1887. 

Doable stars. 

Franks (W. S.) Magnitudes of double stars. J. Liverp. astron. soc, 6 : 44-47. 

Gore (J. E.) Masses and distances of the binary stars. Ibid.j 47. 

Hall (A.) Nomenclature of double stars. Astron. jour., 7 : 120. 

LiHou (B.) Moyen facile d 'observer les 6toiles doubles avec une grande ap- 
proximation sans Equatorial ni micromdtre. L' Astron., 6 : 187-191. 

Mache (J.) Nachtrag zu dem Artikel, " Die Auflosbarkeit der Doppelsteme in 
Femrohren von verschiedener Grosse." Sirius, 20 : 38-44. 

MoNCK (W. H. S.) Brightness and masses of binary stars. Obsry., 10 : 96. 

Further notes on binary stars. Obsry., 10 : 184. 

[Prize of the royal Danish academy.] Bull, astron., 4 : 164. 

TissERAND (F.) Sur la force qui produit les mouvements des Stoiles doubles. 
Bull, astron., 4 : 6-16. 

Doable stars (Measures of). 

Dbmbowski (E.) Misure micrometriche ... 2 v. Boma, 1883, 1884. 
Bw. by Sohar ( W.) Vrtljschr. d. astron. Gesellsoh., 22 : 209-236. 

YON Engelhardt (B.) Mikrometrische Beobachtungen von C Cancri. Astron. 
Nachr., 117 : 278. 

— — Mikrometrische Messungen von Struve'schen weiten Doppelsternen. 
Ibid., 1-6. 
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Doable stars (Measures of) — Oontintied. 

Ekgelmann (B.) Doppelstemmessungen. Ilnd.f 17-80. 

HouoH (G. W.) Catalogue of 209 new double stars discovered with the 18J-inch 
refractor of the Dearborn observatory. Astron. Nachr., 116 : 273-804. 
Also, Beprint. 

Jedrzejewicz (J.) Mesures micromStriques d'^toiles doubles, [1882-86.] As- 
tron. Nachr., 116 : 177-186. 

Lamp (E.) Uber systematische Beobachtungsfehler bei der Bestimmung der 
Parallaxe der schwacheren Coinponente des Doppelstcrns Z 2898. Vrtljschr. 
d. astron. Gesellsch., 22 : 842-845. 

Leaven WORTH (F. P.) [Proper motion of Lai. 4219.] Sid. mess., 6 : 80. 

Leavenworth (F. P.) & Muller (F.) New double stars discovered at the 
Leander McCormick observatory. Astron. jour,, 7 : 95. 

BussELL (H. C.) Measures of southern double stars made at the observatory, 
Sydney, N. S. W. Month, not., 47 : 473-477. 

Tarrant (K. J.) Micrometrical measures of 25 double stars. J. Li verp. astron. 
soc, 5: 41, 166,201,229. 

Doable stars (Orbits of). 

Celoria (G.) Nuova determinazione delPorbita della stella doppia 2* 3121. 

Astron., Nachr., 117: 379. 
VON Glasbnapp (S.) Bahn des Doppelsterns 6 Equulei. /6id., 116 : 169, 
GORB (J. E-X Orbit of 12 Lyncis {S 948). Ibid,, 117 : 290. 

Orbit of 14 (t) Ononis (O. Struve, 98). Month, not., 47 : 266. 

Orbit of 2 1767. Ibid., 478. 

Orbit ofp Eridani. Ibid., 48 : 26. 

Marth (A.) Formul89 for correcting approximate elements of the orbits of 
binary stars. Ibid.^ 47 : 480-494. Also, Beprint. 

Dresden observatory (Engelhardt's). 

VON Enoelhardt (B.) [Eeport for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 
99. 

Dresden observatory (K. math. Salon). 

Drbchsler (A.) [Beport for 1886.] Ibid,f 100. 

Dunecht observatory. 

[Beport for 1886.] Month, not., 47 : 168. 

Dnnsink observatory. 

Astronomical observations and researches ... Pt. 6. 99 p. 4to. Dublin, 
1887. (M. 10.) 

[Beport for 1886.] Month, not., 47 : 158. 

Dosseldorf observatory. 

Luthbr (B.) [Beport for 1886.] Vrtljschr. d. astron. Gesellsch., 22 ; 102. 

Baling observatory (Common's). 

[Beport for 1886.] Month, not., 47 : 168. 
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Earth. 

Abnisy (W. de W.) Transmission of sunlight through the earth's atmosphere. 
33 p. 4to. London, 1887. (M. 1.30.) 

Anderson (A. A.) Terra: on a hitherto unsuspected second axial rotxtion of 
our earth. 8vo. London, 1887. (M. 6.30.) 

LocKYXB (J. N.) The movements of the earth. 130 p. 12mo. New York, 
1887. ($0.60.) 

Parkhurst (H. M.) The earth's temperature. Papers Am. astron. so«., 1: 
49-62. 

ScHWAHN (P.) Anderungen der Lage der Figur-und der Rotations-Axe der 
Erde sowie einige mit dem Rotationsprohlem in Beziehung stehende geo- 
physiche Probleme. 61 p. 4to. Berlin, 1887. (M. 2.) 

WiLSiNG (J.) Mittheilung viber die Resultate von Pendelbeobachtungen zur 
Bestimmung der mittleren Dichtigkeit der Erde. Sitzungsb. d. k. preuss. 
Akad. d. Wissensch. zu Berlin, 1887 : 327-334. Also^ Reprint. (M. 1.) 

Karthquakes. 

Albrecht (T.) Uber eine durch Erdbeben veranlasste Niveaustorung. Astron. 
Nachr., 116 : 129-134. 

Easter. 

Lakbnmacher (E.) Osterformeln. Astron. Nachr., 116: 326-328; 117: 136. 

Schmidt (R.) Noch einige Bemerkungen zu den Lakenmacher'schen Oster- 
formeln. Ibid. J 117 : 61. * 

SCHRAM (R.) Bemerkungen zuHerrn Lakenmacher's Osterformeln. Ibid.^ 116: 
373-878. 

Eclipse of the moon 1887, Aug. 3. 

Bauschinger (J.) [Obsn. at Munich.] Astron. Nachr., 118: 122. 

C. (M.) [Obsns. at La Tour de Peilz.] Nature, 36 : 413. 

H. (H.) [Peculiar distortion of earth's shadow observed.] Nature, 36 : 367. 

Johnson (S. J.) Color of eclipsed moon. Obsry., 10: 326. 

Klein (H. J.) [Obsns. at Cologne.] Sirius, 20 : 193. 

YON KoNKOLY (N.) [Obsns. at O'Gyalla.] Ibid.^ 236. 

Lescarbault (E.) Eclipse . . . visible k Org^res. Compt. Rend., 106: 370. 

Malet (H. P.) [Obsns. at Killin.] Nature, 36 : 413. 

Rayet (G.) [Obsns. at Bordeaux.] Compt. Rend., 106: 306. 

[ResumS of observations.] 11. L'Astron.,6: 348-361. 

ScHUR (W.) [Obsns. at Gottingen.] Astron. Nachr., 117 : 383. 

Weinek (L.) [Obsns. at Prague.] Astron. Nachr., 117 : 381. 

Eclipse of the sun 1884, Oct. 4. » 

KtJsTNER (F.) Bestimmung der Orter der vom Monde wahrend der totalen Fin* 
stemiss 1884, Oct. 4, bedeckten Sterne am grossen Meridiankreise zu Berlin. 
Astron. Nachr., 116: 226-240. 

Eclipse of the sun 1886, Aug. 28-29. 

Johnson (S. J.) [Photographs of partial phase at sea.] Obsry., 10: 224. 
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■ 

Sclipse of the snn 1886, Aug. 2S-29~- Qyntinued, 

Pkrrt (S. J.) Report of the observation ... at Carriacou. Proc. roy. soc, 
47: 316. 

Pickering (W. H.) [Account of his observations.] Science, 10: 9. Alsoj 
abstr.: Obsry., 10: 306. AlsOj abstr.: Bull, astron., 4: 408. 

[Schuster (A.) Preliminary account of observations.] Abstr. : Obsry., 10 : 203. 

Stockwell (J. N.) [Obsn. of last contact.] Astron. jour., 7 : 3. 

T[urner] (H. H.) [Results of the English expedition to Granada.] Month, 
not., 47 : 176. 

Xtclipse of the sun 1887, Aug. 18. 

Albrecht (T.) Die totale Sonnenfinstemiss am 19. August, 1887, nebst tJber- 
■ sicht iiber die hervorragendsten Sonnenfinsternisse innerhalb Deutschlands 

im 19. u. 20. Jahrh. 32 p. 8vo. Berlin, 1887. (M. 0.50.) 

I Darstellung der total en Sonnenfinstemiss . . . auf carton rait verschiebbarer 

[ Mondscheibe. Berlin, 1887. (M. 0.50.) 

Ennis (J.) The total solar eclipse of August next. Sid. mess., 6 : 105-109. 

Flammarion (C.) L'eclipse totale de soleil du 19 aout 1887. il. L'Astron., 
6: 241-252. 

Garnibr (P.) L'^clipse de soleil du 19 aout 1887. il. Ibid., 306. 

[List of stations and observers.] Obsry., 10 : 207. 

NiESTBK (L.^ [Circumstances, path, etc., of the eclipse.] Ciel et terre, 8 : 177. 

ScHURiQ (R.) Karte der grossen Sonnenfinstemiss am Morgen des 19. Aug., 1887. 
fol. Leipzig, 1887. , (M. 0.40.) 

Todd (D. P.) On observations of the eclipse of 1887, Aug. 18, in connection 
with the electric telegraph. Am. j. sc, 133 : 226. 

WoEiKOP (A.) [List of stations in Russia desirable for meteorological observa- 
P tions.] Nature, 36 ; 77. 

I Zenker (W.) Sichtbarkeit und Verlauf der totalen Sonnenfinstemiss in Deutsch- 

[ j land. 29 p., 1 pi. 8vo. Berlin, 1887. (M. 1.20.) 

\ i Cclipse of the sun 1887, Aug. 18. (Observations of.) 

j ] Abetti (A.) at Padua. Astron. Nachr., 117: 279. 

Albrecht (T.) at Goldap. Ibid.j 280. 

Belopolsky (A.) at Jurjewetz. Ibid.j 118: 45. 

DE BoHDANoViTHZ (G.) at Irkoutsk. L'Astron., 6 : 425. 

CoPELAND (R.) & Perry (S. J.) near Kineshma. Month, not., 48: 48-54. 

DuNfiR (N. C.) at Lund. Astron. Nachr., 118 : 26. 

Galle (J. G.) [Report of observations at Breslau ; also, at Frankfort by Lach- 
mann, and at Kolmar by Korber.] Astron. Nachr., 117 : 311. 

Garnier (P.) at Wilna. L'Astron., 6 : 354. 

GouRDET (P.) L'6clipse et le tremblement de terre en Russie. il. Ibid., 388. 

Herz (N.) at Wien-Ottakring. Astron. Nachr., 118: 26. 

Janssen (J.) Note sur I'^clipse du 19 aout dernier. Compt. Rend., 105: 365. 

KoNONOWiTSCH (A.) at Petrowsk. Astron. Nachr., 118 : 24. 
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Eclipse of the sun 1887, Aug. 18. (Observations of) — Coniinued. 

TON KOVESLIGETHY (R.) at Bromberg. Ibid.j 117 : 296. 

KRtJGER (A.) at Kiel. Ibid.j 263. 

KttsTNER (F.) at Berlin. Ibid., 263. 

Lamp (E.) at Goldap. Ibid., 263. 

Laschober (F.) at Pola. Ibid., 118 : 23. 

NiESTEN (L.) at Jurjewetz. Ciel et terre, 8: 297, 839. Also: L'Astron., G: 
861-864. Alsa, transL: Sid. mess., 6 : 262-265. 

OsTi (H.) Die Sonnenfinsterniss am 19. Aug. beobachtet in Upsala. Photo- 
graphische AufnahiTie in 6 verrschiedenen-Momenten. 1 sheet, 2.6 X 15. 5 era. 
Upsala, 1887. (M. 1.) 

Pars£hian (J.) at Constantinople. L'Astron., 6 : 391. 

PoRRO (F.) at Turin. Astron. Nachr., 117 : 279. 

[Preliminary reports from various stations.] Nature, 86 : 398, 430, 432, 456. 

Report of the solar eclipse of 19th August, 1887. Naval observatory in the hy- 
drographic office, Tokio. No. 11. 38 p., 2 pi. 4to. . Tokio, 1887. 
Japanese characters. 
TON Spiessen ( — ) near Berlin. Astron. Nachr., 117 : 296. 

SuGiYAMA (M.) Photographs taken at Yomeiji-yama, Echigo, Japan. 1 p. 
4 to. Tokio [1887]. 

Summary of observations at various stations.] Sirius, 20 : 207, 229, 258. 

ToDD*(D. P.) [Account of the expedition to Japan.] Obsry., 10 : 371-376. 

Todd (M. L.) The eclipse expedition to Japan. Nation, 45 : 137, 169, 229, 664. 

Urech (J.) at Elpatievo Narischkine. L'Astron., 6 : 363. 

Weber (L.) Photometrische Beobachtungen wahrend der Sonnenfinsterniss 
1877, Aug. 18-19 [Breslau]. Astron. Nachr., 118 : 17-22. 

Eclipses. 

Eclipses (Les) du dix-neuvieme sidcle. il. L'Astron., 6: 262-260. 

GiNZEL (F. K.) tJber einige von persischen und arabischen Schrifistellen er- 
wahnte Sonnen-und Mondfinsternisse. Sitzungsb. d. k. preuss. Akad. d. 
Wissensch., 1887. Also, Reprint. (M. 0.60.) 

Johnson (S. J.) Notes on a manuscript eclipse volume. Month, not., 47: 430, 

Eclipses in England A. D. 538— A. D. 2500. 
Remarks on the ** Canon der Finsternisse." Obsry., 10: 302. 

Hclipses of the sun. 

ExNER (K.) Tiber die bei totalen Sonnenfinsternissen auftretenden Erschein- 
ungen der "fliegenden Schatten " und der " Baily's beads" (Perlenreihe). 
Astron. Nachr., 116 : 321. 

GiNZEL (F. K.) Tiber die geringsten Phase welche bei der Beobachtung von 
Sonnenfinsternissen mit freiem Auge noch gesehen werden kann. Astron. 
Nachr., 118: 119. 

— ^— Tiber einige historische besonders in altspanischen Gesichtsquellea er- 
wahnte Sonnenfinsternisse. Sitzungsb. d. k. preuss. Akad. d. Wispensch. zu 
Berlin, 1886: 963-980, 2 pi. Also, Reprint. (M. 1.60.) 
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Eclipses of the sun — Continued, 

Mahler (E.) Eine in einer syrischen Grabinschrift erwahnte Sonnenfinsterniss. 
8 p. 8vo. Wien, 1887. (M. 0.20.) 

Edinburgh observatory. 

[Report for 1886.] Month, not., 47 : 168. 
Ephemerides and almanacs. 

Almanaque nautico para el afio 1889 ... 11 -f ^^^ P* ^^* Madrid, 1887. 
American ephemeris and nautical almanac for . . . 1890. 1 ed. 6 -f 621 -f* ^ P- 
4to. Washington, 1887. (|1.00.) 

Annuaire de I'observatoire royal de Bruxelles. Ann^e 66. 1888. 16mo. • [Brux- 
elles, 1887.] 

Annuaire pour I'an 1888, publie par le bureau des longitudes. 19 + 808 p. 16mo. 
[Paris, 1887.] (1 fr. 60 c.> 

Annuario del observatorio de Lb Plata para el afio 1887. 424 p. 8vo. Buenos 
Aires. (M. 8.) 

Annuario publicado pelo imperial observatorio do Rio de Janeiro para o anno de 
1888. 12mo. Rio Janeiro, 1887. 

Anuario del observatorio astron6mico nacional de Tacubaya para el aiio 1888 
. . . Ano 8. 299 p. 16mo. Mexico, 1887. 

Astronomisch-nautische Ephemeriden fiirdas Jahr 1888. Hrsg. von astronomisch- 
meteorologischen Observatorium der. k. k. Handels und nautischen Akud- 
emie in Triest unter Redaction von F. Anton. Jahrg. 1. 38 + 266 p. 8vo. 
Triest, 1887. (M. 2.70.) 

Berliner astronomisches Jahrbuch fur 1889. 8 -}- 496 -f 36 -f 26 p. 8vo. Berlin, 
1887. (M. 12.) 

Charrier (A.) Effemerdi del sole, della luna et dei principali pianetini . . . 
per I'anno 1888. 29 p. 8vo. Torino, 1887. 
R^r.from: Aiti d. r. accad. d. sc. d. Torino, 22. 
Companion (Annual) to the Observatory. 66 p. 8vo. London, 1887. (I «. 6d.) 

Bepr. from : Obsry., 11: 1-55. 1888. 
Connaissance des temps pour I'an 1888, publi^e par le bureau des longitudes. 
5 _j. 829 + 126 p. 8vo. Paris, 1887. 

Same. Extrait & I'usage des 4coles d'hydrographie et des marins du com- 
merce. 100 p. 8vo. Paris, 1887. 

DOllen (W.) Stern-Ephemeriden auf das Jahr 1888 zur Bestimmung von Zeit 
und Azimut mittelst des tragbaren Durchgangsinstruments im Yerticale des 
Polarsterns. 24 -}- 27 p. 4to. St. Petersburg, 1887. 

Dubois (E.) Ephemerides astronomiques et annuaire des marees pour 1888. 
12mo. Paris, 1887. (M. 12.) 

Ephemerides astronomicas calculadas paro o meridiano do observatorio da univer- 
sidade de Coimbra . . . para o anno de 1888. 12 ^- 304 -f 16 p. 8vo. 
Coimbra, 1887. 

Flammariok (C.) Annuaire astronomique pour 1887. L'Astron., 6 : 1-21. 

LoEWY (M.) Ephemerides des etoiles de culmination lunaire et de longitude 
pour 1888. 41 p. 4to. Paris, 1887. 
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Ephemerides and almanacs — Continued. 

Nautical (The) almanac and astronomical ephemeris for the year 1891. 10 -{- 
614 -f 16 p. 8vo. London, 1887. (25. 6d.) 

Nautisches Jahrbuch oder Ephemeriden und Tafeln fur das Jahr 1890 zut Bes- 
timmung der Zeit, Lange und Breite zur See nach astronomischen Beobach- 
tungen. Hreg. von Reichsamt des Innern. Berlin, 1887. (M. 1.50 ) 

Equatorial. See, alsoj Illumination. 

Wolf (M.) Einfache Methode den Gang eines Triebwerks zu priifen. Astron. 
Nachr., 116: 117. 

Errors. See Observations (Errors of). 
Eudozus. 

Ars astronomica, quails in charta segyptica superest. Denuo edita a F. Blass. 
25 p. 4to. Kiliac, 1887. ^ (M. 1.) 

Faculae, See, also^ Sun (Statistics of faculse, prominences, spots, etc., for 1886). 

Mascari (A.) Latitudine eliograficbe e frequenza del gruppi di facole brillanti 
durante il sessennio 1881-1886. Mem. soc. spettrscp. ital., 16 : 80-85: 

Measures of positions and areas of spots and faculae ... on photographs taken 
... at Greenwich, in India, and in the Mauritius. Greenw. spectrscp. 
obsns. 1885 : 34-104. 

Tacchini (P.) Facole solari osservate al regio osservatorio del coUegio Romano 
nel 1886. Mem. soc. spettrscp. ital., 16 : 4-7. 

Observations solaires du deuxidme semestre 1886. Compt. Rend., 104 : 216. 

Osservazioni di niacchie ie facole solari. [4« trimestre, 1886.] Atti d. r. 

accad. d. Lincei, s. 4. Rendic, 3 : 14. 

Same. 1« trimestre, 1887. Ibid.y 266. 

Observations solaires faites k Rome pendant le premier trimestre de I'annee 

1887. Compt. Rend., 104: 1082; 105: 210. 

Same. 2« trimestre. Ibid., 105: 211. 

Same. 3* trimestre. Ibid.,, 1002. 

Macchie e facole solari osservate al regio osservatorio del collegio Romano 

nel 1* trimestre del 1887. Mem. soc. spettrscp. ital., 16 : 38-36, 64-57. 

Same. 2« trimestre. Ibid., 87-90. 

. Same. 3« trimestre. /6m?., 118. 



Peil (Charles;. 

For Obituary, see L' Astron., 6 : 392. Alsa: Nature, 35 : 306 

FeUdcker (Siegmund) [1816?-1887]. 

Wagner ( — ) Todes-Anzeige. Astron. Nachr., 117 : 391. 

Flexure. 

ScHAEBERLE (J. M.) Horizontal flexure of vertical circles. Astron. Nachr., 
118: 147-152. 

Method for measuring the astronomical flexure in zenith distance for all 

positions of the instrument. Ibid., 147. 

Frannhofer (Joseph) [1787-1826]. 

Bauernfeind (C. M.) Gedachtnissrede auf J. von Fraunhofer zur Feier seines 
100 Geburtstages. 30 p. 4to. Miinchen, 1887. (M. 0.80.) 
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Fraunhofer (Joseph) [1787-1826] — Continiied. 

Feetbericht uber die Gtedenkfeier zur hundertjahrigen Wiederkehr des Geburt- 
stages Josef Fraunhofer's am 6. Marz, 1887, im Berliner Rathhause. Ztscbr. 
f. Instrroknd., 7 : 114-128. [Pbrtrait.] 

VoiT ( — ) [Biograpbical notice.] 20 p., portr. 8vo. Muncben, 1887. 

(M. 1.60.) 
See, also, Obsry., 10 : 239. Also : Sirius, 20 : 49-54, 113. • 

Geneva observatory. 

Gautier (E.) [Report for 1886.] Vrtljscbr. d. astron. Gegellsch., 22 : 102. 

Rapport sur lo concours pour le r6glage des cbronomdtres pendant I'annee 1886 
. . . par £. Gktutier. [11] p. 8vo. [n. p., 1887.] 

GUuw (Optical). See, aUoj Objectives. 

Dallikgbr (W. H.) Value of the new apochromatic lenses. Absir. : Nature, 
36: 467: 

Gill (D.) [Remarks on the new optical glass.] Obsry., 10 : 214. Also, absir,: 
Bull, astron., 4: 801. 

Nielsen (Y.) Schott and Abba's new optical glass. Eng. mec, 44 : 664. See, 
alsOf Ibid., 668. 

ToRNOW (E.) Relative Preise der Rohglasplatten fur Pernrohr-objective nebst 
einem Yorschlage zu deren systematischer Normirung. il. Ztschr. f. In- 
strmknd., 7: 247. 

Gotha observatory. 

Becker (E.) [Report for 1886.] Vrtljscbr. d. astron. Gesellsch., 22 ; 110. 

GOttingen observatory. 

ScHUR (W.) Festlegung des sudlichen Endpunktes der Gauss'schen Gradmes- 
sung auf der Stemwarte in Gottingen. Astron. Nachr., 118.: 94. 

[Report for 1886.] Vrtljscbr. d. astron. Gesellsch., 22 : 104-109. 

Gravitation. See, also, Mechanics (Celestial); Planets. 

Rethwibch (E.) Die Bewegung im Weltenraum. Kritik der Schwerkraft und 
Analyse der Axendrebung. 146 p. 8vo. Berlin, 1887. (M. 4.60.) 

Sterneck (R.) Untersuchungen iiber die Schwere im Innern der Erde. Mit- 
theil. d. k. k. militar-geogr. Inst. Wien, 1886. 
Reo. : Bull, astron., 4 : 234. 

Greenwich observatory. 

Astronomical and magnetical and meteorological observations made at the royal 
observatory, Greenwich, in the year 1886, under the direction of W. H. M. 
Christie. [966] p. 4to. London, 1887. (M. 22.) 

[Report for 1886.] Month, not., 47 : 148-161. 

Report of the astronomer royal . . . 4to. [London, 1887.] 

Turner (H. H.) Variations of level and azimuth of the transit circle. Month, 
not., 47: 826-888. 

Grignon observatory. 

Lamet (F. M.) [Report for 1886.] Vrtljscbr. d. astron. Gesellsch., 22: 111- 
116. 
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Harrow observatory (Tupman's). 

[Report for 1886.] Month, not., 47 : 161. 

Harvard college observatory. 

Annals . . . vol. 17. The almucantar : an investigation made at the observatory 
in 1884 and 1886, by S. C. Chandler, jr. 9 + 222 p., 1 pi. 4to. Cambridge, 
1887. (M. 18.) 

Annals . . . vol. 18, [nos. 1 and 2.] 27 p. 4to. [Cambridge, 1887.] 

No. 1 : Magnitudes of stars employed in varioos nautical almanacs. No. 2 : Discus^ 
sion of the Uranometria Ozoniensis. 

Boyden fund [circular no. 1]. 3 p. 4to. [Cambridge, 1887.] 

Same. No. 2. Meteorological observations. 6 p. 4to. [Cambridge, 

1887.] 

Boyden fund and preliminary experiments in Colorado. $c. Am. sup., 9715. 

[Description of the instruments and of the methods of astronomical photography 
at Harvard college observatory.] il. Sc. Am., 67 : 239, 278. 

Draper (Henry) memorial. First annual report of the photographic study of 
stellar spectra ... . [by] E. C. Pickering. 10 p., 1 pi. Cambridge, 1887. 

Also : Mem. soo. spettrscp. ital., 16 : 93-98. Also^ Bev. : Obsry., 10 : 231. Also : Nature, 
36:31,41. 

Beport (42d Annual) of the director . . . E. C. Pickering . . . Dec. 2, 1887. 
12 p. 8vo. Cambridge, 1887. 

Helsingfors observatory. 

DoNNEB (A.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 116-117 
Her^ny observatory. 

VON GoTHARD (E.) [Report for 1886.] Ibid., 118-120. 
Herschel ,(Sir William) [1738-1822]. 

Chambers (G. F.) [Note concerning his life at Bath.] Obsry., 10 : 166. 
Hong Kong observatory. 

[Report for 1886.] Month, not., 47 : 171. 

lUuminiltion. 

Dreter (J. L. E.) Electric illumination of the Armagh refractor. Month, 
not., 47 : 117. 

Stone (O.) Telescopic illumination. [Electric] Sid. mess., 6 : 73. 

Instruments. See Chronometers ; Clocks ; Circle-divisions ,* Equatorial ; Illumina- 
tion ; Objectives. 

Interpolation. 

Radau (R.) Sur un probldme d'interpolation. Bull, astron., 4: 515-519. 

Thiele (T. N.) Ausgleichung und Interpolation von Zeitbestimmung. Vrtljschr. 
d. astron. Gesellsch., 22 : 302-313. 

Weter (G. D. E.) Interpolation bei periodischen Functionen. Ibid.j 292. 

Interpolation fur die Mitte bei periodischen Functionen. Astron. Nachr., 

117: 313-322. 

lo^^a college observatory. 

[New observatory at Grinnell, Iowa.] Sid. mess., 6: 322. 
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Journals (Astronomical). 

Astronomical (The) journal. Edited by B. A. Gould, Cambridge, Mass. [Somi. 
monthly.] v. 7. 4to. Boston. ($.5.00.) 

L'Astronomie. Revue d'astronomie populaire . . . publiee par C. Flammarion. 
[Monthly.] 6. Ann^e, 1887. 488 p. 4to. Paris, 1886. (14 fr.) 

Astronomische Nachrichten. Hrsg von A. Kriiger. Bd. 116 [Nr. 2761-2784]. 
7 + 402 p. 4to. Kiel, 1887. (M. 15.) 

Same. Bd. 117 [Nr. 2786-2808]. 7 -f 407 p. 4to. Kiel, 1887. (M. 15.) 

. Bulletin astronomique, publi6e sous les auspices de I'observatoire de Paris par 
Y. ThsereLnd [and others], [Monthly.] Tome 4, 1887. 557 p. 8vo. Paris, 
1887. 

Bulletin des sciences mathematiques et astronomiques. R^digee par Darboux, 
Houel, et Tannery. Annee 1887. Serie 2. Tome 11. 8vo. Paris, 1887. 

(M. 18.) 

Ciel et terre. Revue populaire d'astronomie de moteorologie et de physique du 
globe. [Semi-monthly.] 2. serie, 2. ann6e (7. annee de la collection). 
8vo. Bruxelles, 1887. 

Memorie della societa degli spettroscopisti italiani, raccolte et pubblicate ... P. 
Tacchini. 6 + 220 p. 4to. Roma, 1888. 

Monthly notices of* the royal astronomical society . . . Nov., 1886, to Nov., 
1887. Vol. 47. 8vo. London, 1887. 

Observatory (The); a monthly review of astronomy. Edited by E. W. Maun- 
der, A. M. W. Downing, and T. Lewis. Vol. 10. 7 + 440 p. 8vo. Lon- 
don. 1887. (145.) 

Revista do observatorio. PublicaQao mensal do imperial observatorio do Rio de 
Janeiro, Anno 2, 1887. Red. L. Cruls [and others]. 8 -f 198 p. 4to. Rio 
de Janeiro, 1887. 

Sidereal (The) messenger ; a monthly review of astronomy. Conducted by W. 
W. Payne. Vol. 6. 368 p. 8vo. Northfleld, 1887. ($2.00.) 

Sirius. Zeitschrift fiir populare Astronomie . ► . Hrsg. von H. J. Klein. 
[Monthly.] 20 Bd. oder n. F. 15 Bd. 288 p. 8vo. Leipzig, 1887. (M. 10.) 

Vierteljahrsschrift der astronomischen G^sellschaft. Hrsg. von . . . E. Schon- 
feld und H. Seeliger. 22. Jahrgang. 7 -\- 417 p., 2 pi., portrs. 8vo. Leip- 
zig, 1887. (M. 8.) 

Wochenschrift fur Astronomie, Meteorologie und Geographic. Hrsg. von H. J. 
Klein. Jahrgang 30.' 8vo. Halle, 1887. (M. 10.) 

Jupiter. 

Denning (W. F.) La tache rouge&tre de Jupiter, il. L'Astron., 6 : 330. 

Motion of Jupiter's red spot. Obsry., 10: 229. 

Lamsy (F. M.) Periodicity moyenne des taches de Jupiter. Compt. Rend., 
104; 279. See^ oLso, Ibid., 613. 

Lynn (W. T.) [Rotation time.] Obsry., 10: 431. 

Marth (A.) Ephemeris for physical observations of Jupiter, 1888. Month, 
not., 48: 68-76. -4^0, Reprint. 

Noble (W.) Engraving (An old) of Jupiter. Month, not., 47 : 516. 
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Jupiter — Continued. 

Tarrant (K. J.) and others. [Observations of Jupiter, 1886-86.] J. Liverp. 
astron. soc, 5: 63-66. 

Tbbbutt (J.) [Near approach to Lai. 25797, 1887, Apr. 21.] Obsry., 10: 273. 

Tbrby (F.) Tache rouge de Jupiter. Obsry., 10: 107. 

[Obsn. of red spot, 1887, May 10.] Ibid., 231. 

Williams (A. SL) [Obsn. of red spot, 1886, Dec. 20.] IMd., 71. 

[Motion of red spot from obsns. 1886, Dec. 20, to 1887, Apr. 21. J Ibid., 

193. 

Jupiter (Satellites of). 

Backlund (O.) Sur la th^rie dcs satellites de Jupiter. Bull, astron., 4 : 321- 

339. 
Ball (R. S.) Notes on Laplace's analytical theory of the perturbations of 

Jupiter's satellites. Proc. roy. Irish acad., 2 s., 4 : 667-567. 1886. 

SouiLLABT ( — ) Th6orie analytique des mouvements des satellites de Jupiter. 
Partie 2. Reduction des formules en nombres. 200 p. 4to. Paris, 1887. 

(M. 12.) 
Spitta (E. J.) Appearances presented by the satellites of Jupiter during transit, 

with a photometric estimation of their relative albedos, and of the amount of 
light reflected from the different portions of an unpolished sphere. Month, 
not., 48 : 32-48. 

Trouvblqt (E. L.) Duplicity de I'ombre du premier satellite ... il. L 'As- 
tron., 6 : 414. 

Juvisy observatory. 

[Description of the observatory and instruments.] il. L 'Astron., 6: 321-330. 
K.e'w observatory. 

[Report for 1886.] Month, not., 47 : 154. 
Kiel observatory. 

KrVger (A.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 120-122. 
Kirchhoflf (Gustav Robert) [1824-1887]. 

Tait (P. G.) [Biographical sketch.] Nature, 36 : 606. 

VoGEL (H. C.) Todes-Anzeige. Astron. Nachr., 118 : 47. 

Kis Kartal observatory. 

VON KOvESLiGETHY (R.) Stcmwartc des Baron Geiza von Podmaniczky in 
Kis Kartal, Ungarn. il. Sirius, 20 : 145. 

Kremsmunster observatory. 

Wagner (C.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 122. 

Ziatitude. 

Flint (A. S.) Most probable value of the latitude, and its theoretical weight 
from entangled observations occurring in the use of Talcott's method. Ann. 
math., 3: 172-185. -4^o, Reprint. 

Least squares. See, also. Latitude ; Observations (Errors of). 

Gauss (C. F.) Abhandlungen zur Methode der kleinsten Quadrate. In deutscher 
Sprache hrsg. von A. Borsch und P. Simon. Berlin, 1887. 

3 B A 
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Leipzig observatory. 

Bruns (H.) [Report for 1886.] Vrtljschr. d. aatron. Gesellsch., 22: 128. 
Leipzig observatory (Engelmann's). 

Engklmann (R.) [Report for 1886.] Ibid., 124. 
Lenses. See Glass (Optical); Photography (Astronomical); Spherometer. 
Lick observatory. 

Appsl (D.) Der grosse Refraktor der Lick-Sternwarte. SIrius, 20 : 54. 

[Description of instruments, progress of work, etc.] Eng. mec, 44 : 149, 474, 
619; 46: 821. Also: Nation, 44: 233; 46: 606. Also: Obsry., 10: 110, 
168. Also: Sc. Am., 67 : 330. Also: Sid. mess., 6 : 86, 87, 167, 296. Also: 
Sirius, 20 . 286. 

Kkbler(J. E.) Time service of the Lick observatory. 16 p. 8vo. [Northfield, 

1887.] 

Bepr.from: Sid. mess., 6 : 233-248. 

Proctor (R. A.) The great Lick telescope. Knowl., 10: 206, 209. 

Publications of the Lick observatory of the university of California ... by B. 
S. Holden. Vol. 1, 1887. 3 + 312 p. il. 4to. Sacramento, 1887. , 

Todd (D. P.) [Lecture on] the Lick observatory. Sc. Am., 66 : 73. 
Li^ge observatory (Ougree). 

DK Ball (L.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 126. 
Light. SeCj also. Earth ; Sky-glows ; Spectrum analysis. 

Bell (L.) Absolute wave-length of light. Am. j. sc, 133: 167-182. 

MiCHELSON (A. A.) Velocity of light in air and refracting media. Sc. Am. 
sup. 9331. 

MiCHBLSON (A. A.) & MoRLEY^ (E. W.) Relative motion of the earth and the 
luminiferous aether. Am. j. sc, 134 : 333-346. 

Method of making the wave-length of sodium light the actual and prac- 
tical standard of length. Ibid., 427-430. 

Liverpool observatory. 

[Report for 1886.] Month, not., 47 : 166. 

Lonvain observatory (Terby's). 

Pauwels (C.) L'observatoire particulier de M. F. Terby & Louvain. Ciel et 
terre, 8 : 13-16. 

Lunar theory. 

Airt(G. B.) Numerical lunar theory . 10 -f- 178 p. 4to. London, 1886. (I6s.) 
Bev. by R[a<lau] (R.) Bull, astron., 4 : 275-286. Also: Obsry., 10 : 339, 377. Se«^ also, 
Obsry., 10 : 175. 

Colbert (E.) Motion of the lunar apsides. Sid. mess., 6 : 49, 82. 

Glaishsr (J. W. L.) Address ... on presenting the gold medal of the [royal 
astronomical] society to G. W. Hill. Month, not., 47 : 203, 220. 

Hall (A.) Note on Mr. Stockwell's "Analytical determination of the inequali- 
ties in the motion of the moon arising from the oblateness of the earth." 
Astron. jour., 7 : 41. 

NBisoir (E!) On G. W. Hill's paper on Delaunay's method. Month, not., 47: 
6P. 
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Iiunar theory — Continued. 

Radau (K. ) Bemarqiies complSmentaires relatiTes d la th^rie de la lune. Bull, 
astron., 4 : 383. 

Stockwkll (J. N.) Inequalities in the moon's motion produced by the obUite- 
ness of the earth. Astron. jour., 7 : 4, 17, 25, 35. 

Certain inequalities in the moon's motion arising from the action of the 

planets. Ibid.^ 105, 113. 

Inequalities of long period in the moon's motion arising from the action 



of Venus. Ibid., 145-150. 

Stone (E. J.) Observations of the moon made at the Radcliffe observatory, 
1886, and comparison of the results with the tabular places from Hansen's 
lunar tables. Month, not., 47 : 79-85. 

Lund observatory. 

[Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 127. 

Luther (Eduard) [1816-1887]. 

Franz (J.) Todes-Anzeige. Astron. Nachr., 118 : 31. 
Lyme Regis observatory (Peek's). 

[Report for 1886.] Month, not., 47 : 160. 

McCormick observatory. 

Report of the director ... for the year ending June 1, 1887. 4 p. 4to. [n. p., 
n. d.] 

Maresfield observatory (Noble's). 

NoBLB (W.) Latitude and longitude of Maresfield observatory. Month, not., 
48: 67. 
Mars. 

LoHSE (J. G.) [Observations 1886, Apr. 23, 26.] Month, not., 47 : 496. 

Marth (A.) Ephemeris for physical observations of Mars. Ibid., 48: 78-88. 
Also, Reprint. 

Meunibr (S.) Recent phenomena on the surface of Mars. il. Sc. Am. sup. 
9884. Also: Pop. sc. month., 31 : 532-534. 

PoRETZKi (P.) Mars-opposition im Jahre 1877 beobachtet . . . zu Kasan. 
Astron. Nachr., 116: 241-246. 

Same. 1879. Ibid., 369. 

Same. 1886. Ibid., 187. 

Mars (Satellites of). 

Morrison (J.) Ephemerides of the satellites of Mars during the oppositions of 
1888 and 1890. Month, not., 47 : 439-442. 

Mechanics (Celestial). See, also, Gravitation; Lunar theory; Orbits; Perturba- 
tions ; Planets. 

Bruhns (H.) tJber die integraile des Vielkor per- Problems. Ber. u. d. Ver- 
handl. d. k. sach. Gesellsch. d. Wissensch. zu Leipz. Math.-phfs. CI., 93: 
1,55. 

Callandreau (O.) Sur le calcul des integrales . . . Bull. astroVi., 4 : 192. 

Hall (A.) Special case of the Laplace coefficients b^l\ Ann. math., 3: 1-11. 
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Mechanics (Celestial) — Continued, 

Hill (G. W.) Coplanar motion of two planets, one having a zero mass. Ann. 
math., 3 : 65-73. Also, Reprint. 

Differential equations with periodic integrals. Ann. math., 3 : 145-153. 

JouKovsKY (N. E.) [Sur le mouvement d'un corps solide qui a des lacunes 
remplies par un liquide homogdne.] 8vo. St. P4tershourg, 1885. 
Bev. : Bull. Mtron., 4 : 429. 
Lange (L.) Die geschichtliche Entwickelung des Bewegungsbegriffes. 10 + 
141 p. 8vo. Leipzig, 1886. 

Bev. by Seeliger (H.) i Vrtljschr. d. astron. Gesellsch., 22 : 252-259. 

tJber das Beharrungsgesetz. Ber. u. d.. Verhandl. d. k. sachs Gescllsch. 

d. Wissensch. zu Leipzig. Math.-phys. Kl., 1885: 333-351. 

Bev. by Seeliger (H.) Vrtljschr. d. astron. Gesellsch., 22 : 252-259. 
TissERAND (F.) Note sur un passage de la " M^canique celeste.'' Bull, astron., 
4: 457-462. 

Melboarne observatory. 

Report (22nd) of the board of visitors . . . with the annual report of the govern- 
ment astronomer. 12 p. 4to. Melbourne, [1887.] 

Meteors. See, also, Comets and meteors. 

Denning (W. F.) Determination of meteor-paths and radiants. Obsry., 10: 

358. 
[HiRN ( — )] Explosion of meteorites. Abatr, : Nature, 35 : 303. 
KiBKWOOD (D.) Relation of aerolites to shooting stars. Sid. mess., 6 : 248. 
Kleiber (J.) Les etoiles filantes et la temperature. Ciel et terre, 7 : 561-570. 
Lagrange (E.) L'origine des met^rites. Ibid., 8 : 81-92. 

■ LocKTER (J. N.) Researches on the spectra of meteorites. Proc. roy. astron. 
floc, 43 : 117-155. 

Recherches sur les m^t^orites. Conclusions g^n^rales. Compt. Rend., 

105: 997-1001. 

MoNCK (W. H. S.) Meteors and meteorites. J. Liverp. astron. soc, 5: 110, 

140. 
PRINZ (W.) L'origine des meteorites. Ciel et terre, 8 : 133-137. 

Meteors (Observations of). 

Denning (W. F.) Meteors with curved paths. Month, not., 47 : 119 

[Observations of April meteors.] Nature, 35 : 606. 

The meteor of May 8, 1887. Ibid., 36 : 68. 

August meteors of 1887. Ibid., 407. 

■ October meteor shower of 1887. Ibid.,S7: 69. 

Meteor notes. Obsry., 10: 65, 102, 129, 159, 188, 227, 265, 299, 313, 351, 

384, 417. 

[Observations 1886, Nov. 17— Jan. 25.] Sid. mess., 6 : 160. 

[Observations 1887, Mar. 18— July 31.] Ibid., 287. 

Recent showers [1887, Aug. 6— Oct. 21.] Ibid., 366 
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Meteors (Observations of) — Continued. 

Dekking (W. F.) & others. [Observations during Jan., Feb., and Mar., 1887.] 
J. Liverp. soc, 6 : 193-196. 

[Observations 1887, Apr. 6.] Ibid.j 228. 

Hall (A.) [Observations of] the Perseids, 1887. Astron. jour., 7 : 126. 

Hopkins (B. J.) Note on an erratic meteor. Month, not., 47: 73. • 

Kirk (E. B.) [Two meteors 1887, Jan. 13.] Obsry., 10 : 107. 

Laschobsr (F.) Sternschnuppenfalle am 10. und 11. Aug., 1885. Astron. 
Nachr., 118 : 83-40. 

■■■ Beobachtung der Sternschnuppenfalle am 10. und ll.'Ajig., 1887. Ibid., 

89. 

Rantard (A. C.) Evidence with respect to the form of the area in the heavens 
from which the meteors of Nov. 27, 1885, appeared to radiate. Month, not., 
47 : 69-73. 

Remarkable (A) meteor. Nature, 36 : 93. 

Meadon observatory. 

Janssen (J.) Note sur les travaux.r^cents ez6cut6s k I'observatoire de Meudon. 
Compt. Rend., 105: 325-828. 

Milan observatory. 

ScHiAPARELLi (G. V.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 
127-131. 

Monrepos observatory (von Lade's). 

Wolf (M.) Privatstemwarte Monrepos bei Geisenheim. 1 pi. Sirius, 20: 
217. 

Moon. Seej also, Eclipse of the moon ; Lunar theory. 

Elger (T. G.) The moon surveyed in common telescopes. J. Liverp. astron. 
soc., 5: 18, 124, 155, 179,212. 

Selenographical notes. Obsry., 10 : 67, 100, 127, 157, 187, 226, 263, 298, 

816, 354, 386, 419. 

Elger (T. G.) & others. [Observations of lunar objects 1886-87.] J. Liverp. 
astron. soc., 5 : 16, 60, 116, 221. 

F[lammarion] (G.) Grande vallee des Alpes lunaires. il. L' Astron., 6 : 448- 
452. 

Gaudibert (C. M.) Carte generale de la lune dress^e sous la direction de 0. 
Flammarion. Paris, 1887. (7fr.) 

HoirzEAU (J. C.) [Influence de la lune sur les Sl6ments mSteorologiques.] Ciel 
et terre, 8 : 869-376. 

MoNCK (W. H. S.) Effect of terrestrial heat on the moon. J. Liverp. astron. 
soc, 5 : 52. 

Moon (The) and the weather. Eng. mec., 45 : 187. 

Spitalsr (R.) Mondphotographie. Sirius, 20 : 75, 101. 

W iLLiAMS (A. S.) Account of further observations of the lunar crater Plato . 
Obsry., 10 : 59, 345-351. 
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Morrison observatory. 

Publications of the Morrison observatory, Glasgow, Missouri. No. 1 ... by 
Carr Waller Pritchett. 1886. 7 -f 111 p., 6 pi. 4to. Lynn, 1887. 

Munich observatory. 

SESI.IGKB (H.) [Report for 1886.] Yrtljschr. d. astron. Oesellsch., 22: 181- 
135. 

Natal observatory. 

Report of the superintendent, 1886. 26 p. 4to. [n. p., 1887.] 

Navigation. See^ also, Astronomy (Spherical and practical); Sextant. 

Caillau (T.) Instrument servant & la determination de la position du navire 
par deux reldvements d'un meme point et I'intervalles, et des problSmes qui 
s'y rattachent. il. Rev. d. obsrio., 2^ 138-41. 

Types de calculs nautiques. Navigation par I'estime et navigation astronomique. 
fol. Paris, 1887. (M. 6.50.) 

NebulSD. See, also, Nova Andromedse. 

BiooiTRDAN (G.) N^buleuses nouvelles decouvertes ^ I'observatoire de Paris. 
Compt. Rend., 105: 926, 1116. 

Dreyer (J. L. E.) Some nebulae hitfierto suspected of variability or proper 
motion. Month, not., 47 : 412-421. 

VON Ekoelhardt (B.) Relative £. B. des Nebels G. G. 3258 gegen einen be» 
nachbarten Stern 11. Grosse. Astron. Nachr., 117 : 278. 

Harrington (M. W.) Structure of 13 M. Herculis. il. Astron. jour., 7 : 156. 

Ingall (H.) Notes on nebulae, il. £ng. mec, 46 : 313. 

Johnson (R. C.) Photography and 42 M. Obsry., 10 : 99. 

Leavenworth (F. P.) [Notes on nebulae.] Sid. mess., 6 : 293. 

Lynn (W. T.) First discovery of the great nebula in Orion. Obsry., 10: 282. 

MiLLOSETiCH (E.) & Barnard (E. E.) Uber Nr. 14 und 15 des Swift'schen: 
Nebelcatalogs Nr. 6. Astron. Nachr., 118: 173. 

MoucHSZ (E.) Photographic de la n6buleuse 1180 du catalogue general d*Her-^ 
schel par MM. Paul et Prosper Henry. Compt. Rend., 104 : 394. 

MuLLER (F.) [Errata in Swift's catalogue no. 5.] Sid. mess., 6 ; 83. 

Corrections to catalogue no. 6 of new nebulae discovered ut the Warner 

observatory. Ibid,, 323 

[Method of observing nebulae at the McCormick observatory.] Ihid.y 



361. 

Roberts (I.) Photographs of nebulae in Orion and in the Pleiades. Month. 
' not., 47 : 89-91. 

Photographs of the nebulae 57 M. Lyrae, 27 M. Vulpeculae, the cluster 13. 

M. Herculis, and of stars in Cygnus. Ibid., 48 : 29-31. 

Spitalkr (R.) Uberden Ringnebel in der Leyer. Astron. Nachr., 117: 261» 

Struve (O.) La n6buleuse pres de c Orionis. 1 pi. Bull. d. I'acad. imp. d. 8c» 
d. St. P^tersb., 31 : 540-544. 

SwiyT (L.) Catalogue no. 6 of nebulae discovered at the Warner observatory.. 
Astron. Nachr., 117 : 217-222. 
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Nebular hypothesis. See^ alsoy Cosmogony. 

BiGELOW (F. H.) The phenomena of cooling envelopes. Sid. mess., 6 : 170- 
176. 

Kekz (F.) Weitere Ausbildung der Laplace'schen Nebularbypothese. 2. Aus- 
gabe der '* Erinnerungen an Satze aus der Physik und der Mechanik des 
Himmels." 16 + 884 p. 8vo. Leipzig, 1886. (M. 12.) 

Tiber die Entstehung der Korper welche sich um die Sonne bewegen . 

Auch als Nachtrag zu, << Weitere Ausbildung der Laplace'schen Nebular- 
bypothese. 8 -f 79 p. 8vo. Leipzig, 1887. (M. 1.80.) 

— — Beitrag zur Nebularbypothese. Sirius, 20 : 265. 



Neptune (Satellite of ). 

LoHSB (J. G.) [Observations 1886, Dec. 2—1886, Nov. 4.] Month, not., 47 : 

497. 
Pbbbotin (J.) [Observations 1886, Nov. 22—1887, Jan. 23.] Bull, astron. 4 : 

341. 

Neuch&tel observatory. 

Rapport du directeur . . . 1886. 27 -f 28 + 12 p. 12mo. Locle, 1887. 

Nice observatory. 

Annales de I'observatoire de Nice, public sous les auspices du Bureau des longi- 
tudes, par [J.] Perrotin. Tome II. [431] p., 7 pi. 4to. Paris, 1887. 

(M. 25.) 

Faye (H.) Note sur les premiers travauz de I'observatoire de Nice. Compt. 
Rend., 105: 7-10. 

[Inauguration de I'observatoire de Nice.] Ibid,^ 780-784. 

Nova Andromedao nebulao, 1885. 

Ball (R. S.) [Observations for parallax.] Proc. roy. Irish acad., 2. s. 4 : 641. 

CoPELAND (R.) On Hartwig's Nova Andromedse. [Complete series of observa- 
tions.] Month, not., 47: 49-61. 

Fbanz (J.) [Parallaxenbestimmung.] Astron. Nachr., 118 : 123. 

Nutation. 

FoLiE (F.) Nutation diurne du globe terrestre. Compt. Rend., 104, 35-38. 

Praktischer Beweis der taglichen Nutation. Astron. Nachr., 116 : 113. 

tJber einige in den Peters'schen Formeln unberucksichtigte Glieder der 

jahrlichen Nutation. Ibid.^ 167. 

Stiindliche Nutation der Erdkruste. Yrtljschr. d. astron. G^ellsch., 22: 



320-323. 

Laoranoe (C). Nutation diurne. del et terre, 7 : 489-494 

Objectives. See, also, Glass (Optical); Telescopes. 

Gbubb (H.) & others. [Transforming an ordinary object-glass into a photo- 
graphic objective.] Obsry., 10: 263-256. 

MosER (C.) Fernrohrobjective. Ztschr. f. Instrmknd., 7: 225-238, 308-323. 

Pickering (E. C.) New form of construction of object-glasses intended for 
stellar photography. Nature, 36 : 562. 

Taylor (J. T.) Photographic lenses. Eng. mec., 44 : 495, 517 
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ObBervations (Errors of). See^ aUo, Latitude ; Transit observations. 

Bertrakd (J.) Sur une loi singulidre de probability des erreurs. Compt. Bend., 
106: 779. 

• — Th^ordme relatif auz erreurs d 'observation. Ibid.^ 1043. 

— Surcequ'on nomme le poids et la precision d'une observation. Tbid.^ 



1099-1102. 

— Sur la loi des erreurs d 'observation. Ibid., 1147. 

— Sur les 5preuves r^p6t6e8. Ibid.^ 1201. 



Hall (A.) Rejection of discordant observations. Sid. mess., 6: 297-301. Also: 
Obsry., 10: 414-417. ^ 

Lehmann-FilhSs (R.) Tiber abnorme Fehlervertheilung und Verwerfung 
zweifelhafter Beobachtungen. Astron. Nachr., 117 : 121-132. 

Stadthaobn (E.) Zur zweiten Grundannabme der Fehlertheorie von Laplace. 
Astron. Nachr., 118: 27. / 

Obsanratories. 

Lancaster (A.) Liste gen6rale des observatories et des astronomes, des aoci^tos 
et des revues astronomiques. 2. ed. 114 p. 12mo. Bruxelles, 1887. 

LoEWY (M.J Rapport sur les observatoires de Province. 33 p. 8vo. Paris, 
1887. 

O'Gyalla observatory. 

Beobachtungen augestellt am astrophysikalischen Observatorium in O'Gyalla. 
Hrsg. von N. von Konkoly. Bd. 8. Theil. 1. Beobachtungen vom Jahre 
1885. 68 p. 4to. Halle, 1887. (M. 6.50.) 

Same. Theil 2. 6 + 41 p. 4to. Halle, 1887. (M. 4.) 

TON Konkolt (N.) Mittheilungen der Sternwarte zu O'Gyalla. Sirius, 20: 
166, 169. 

[Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 136-188. 

von Oppolser (Theodor) [1841-1886]. 

LoBWY (M.) Notice sur la vie et les travaux de M. Oppolzer. Bull, astron., 
4: 42-48. 

[Obituary discourse, Vienna academy; with bibliography.] Obsry., 10: 303- 
313. 

Pasquier (E.) [Biographical notice.] Ciel et terre, 7 : 646-549. 

ScHBAM (R.) [Biographical notice, with bibliography and portrait.] Vrtljscbr. 
d. astron. Gesellsch., 22 : 117-208, 266. 

TissBBAKB (F.) Notice sur les travaux de M. Oppolzer. Compt. Rend., 104: 

103. 
Wbiss (E.) Nekrolog uber Theodor von Oppolzer. Astron. Nachr., 116: 95. 

Orbits. 

Andoyer (H.) Remarques sur les Equations diffSrentielles que I'on rencontre 
dans la th6orie des orbites intermediares. Bull, astron., 4 : 177-183. 

Gyld^n (H.) Determination of the radius vector in the absolute orbit of the 
planets. Month, not., 47 : 223-244. 
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Orbits — Continued. 

Herz (N.) Geschichte der Bahnbestimmung von Planeten und Oometen. I 
Thcil. Die Theorien des Alterthums. 8vo. Leipzig, 1887. (M. 5.) 

Klinkerfubs (W.) Bestimmung der mittleren Anomalie in Ellipsen und Hy- 
perbeln deren Excentricitat der Einheit sehr nahe kommt. Astron. Nachr. , 
118: 165-172. 

Rabau (R.) Calcul d'une orbite parabolique. Bull, astron., 4 : 409-422. 

— Formules diff(§rentielles pour la variation des elements d'une orbite. 
Compt. Rend., 106 : 482-435. 

Calcul approximatif d'une orbite parabolique. Ibid., 467-460. 



Rush (H. G.) The true doctrine of orbits : an original treatise on central forces. 
7 + 138 p. 8vo. Lancaster, Pa., 1887. 

Searlb (G. M.) Method of computing an orbit &om three observationa. As- 
tron. jour., 7; 140-144, 153-155. 

Orwell Park observatory (Tomline's). 

[Report for 1886.] Month, not., 47 : 161. 

Oxford university observatory. 

[Report for 1886.] Ibid., 166. 

Palermo observatory. 

Pubblicazioni del real osservatorio di Palermo. Anni 1883-85, vol. 3. G. Cac- 
ciatore, direttore. 420 p. 4to. Palermo, 1887. 

Cacciatorb (G.) [Report for 1886. j Vrtljschr. d. astron. Gesellsch., 22: 138- 
140. 

Parallax (Solar). See, also, Venus (Transit of). 

Cruls (L.) Yaleur de la parallaxe du soleil deduite des observations des mis- 
sions bresiliennes, a 1 'occasion du passage de Venus sur le soleil en 1882. 
Compt. Rend., 105: 1286-1237. 

Obrecht (J. a.) Sur une nouvelle mSthode permettant de determiner la paral- 
laxe du soleil & I'aide de I'observation photographique du passage de Venus. 
Ibid., 104: 660-563. 

Parallax (Stellar). See, also, Nova Andromedse. 

DE Ball (L.) Determination de la parallaxe relative de l'6toile principale du 
couple optique ^ 1^16 A B. 38 p. 4to. Bruxelles, 1887. (M. 2.) 

Hall (A.) Parallax of a Tauri. Astron. jour., 7 : 89. 

Kt^MMELL (C. H.) Can the parallax of the fixed stars be made perceptible ? 
Astron. Nachr., 117 : 247. 

Lagrange (G.) MSthode pour la determination des parallaxes par des observa- 
tions continues. 

Rev. : Ciel et terre, 7 : 607. 

Lamp (E.) Parallax von -2'2398 (P. M. 2164). Astron. Nachr., 117: 361-380. 

Pritchard (C.) Application of photography to the determination of stellar 
parallax [of 61 Cygni]. Month, not., 47 : 87-89. 

Parallax of 61^ and 61* Cygni as obtained by the aid of photography. 

Ibid,, 444. 
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Parallax (Stellar) — Continited. 

Pritchard (C.) Further researches on stellar parallax by the photographic 
method. Ibid.j^S: 27. 

— ^— Nature of the photographic star-disks, and the removal of a difficulty in 
measurements for parallax. Abstr.: N&tUTQ, 36: 528. 

Ranyard (A. G.) Photography and the determination of stellar parallax. 
Obsry., 10: 167. 

Paris — !^ole militaire. 

BiGOVRDAN (G.) Histoiredes observatoires de P^ole militaire. Bull, astron., 
4: 497. 

Paris — Soci^t6 astronomique de France. See SocietS. 

Paris observatory. See^ alsoj Photographic congress. 

Annales de I'observatoire de Paris publiees sous la direction de [E. A. B.] Mou- 
chez. Observations 1882. 1032 p. 4to. Paris, 1887. 

Catalogue de I'observatoire de Paris. £toiles observees aux instruments m^rid- 
iens de 1887 & 1881. Tome 1. o^ & 6\ 7 + 112 + 296 p. 4to. Paris, 
1887. 

Same. Positions observees des ^toiles. 1837-1881. Tome 1. o^ k 6K 

22 4- 336 p. 4to. Paris, 1887. 

LoBWY (M.) & others, fitude de la flexion horizontale de la lunette du cercle 
meridien Bischoflfeheim de Tobservatoire de Paris. Compt. Rend., 104: 
154-160. 

Pearson {Rev. James) [1826-1886]. 

For Biography, see J. Liverp. astron. soc., 5: 26. Also: Month, not., 47: 189. 

Pendulum. 

voN Rebkur-Paschwitz (E.) tjber das Zollner'sche Horizontalpendel und 
neue Versuche mit demselben. 25 p. 8vo. [n. p., n. d.] 

Versuch die Veranderungen der Horizontalebene mit Hulfe eines ZoU- 

ner'schen Horizontalpendels photographisch zu registriren. Astron. Nachr., 
118: 10-16. 

VoGKL (H. C.) Isolirende Wirkung verscLiedener Substanzen gegen strahlende 
Warme. Ibid., 98-104. 

Personal equation. 

Christie (W. H. M.) Description of the personal equation machine of the royal 
observatory, Greenwich, il. Month, not., 48: 1-4. 

HiLFiKER (J.) Tiber eine personliche Gleichung bei Durchgangsbeobachtun- 
gen. Astron. Nachr., 118: 99-104. 

Seeliger (H.) tJber den Einfluss dioptrischer Fehler des Auges auf das Resul- 
tat astronomischer Messungen. Abhandl. d. math.-phys. CI. d. k. bayer. 
Akad. d. Wissensch. Miinchen, 15: 665-704, 1886. 

Turner (H. H.) Results obtained with the personal equation machine at the 
royal observatory, Greenwich. Month, not., 48 : 4-18. 
Discussed: Obbry., 10: 408. 
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Perturbationfl. See, also, Mechanics (Celestial). 

Baillavd (B.) Sur le calcul des fonctions R{^ de M. Tissernnd. Bull, astron., 
4: 98. 

Gertz (J.) Allgemeine Methode zur Berechnung dor speciellen Elementenstor- 
ungen in Bahnen von beliebiger Excentricitat. 

Anseiger der Wiener Akademie 1887, Nr. 19. Also^ dbstr.: Aetron. Nacbr., 117: 327. 

Herz (N.) Notiz zur Storungsrechung. Astron. Nachr., 118: 118. 

Photosraphic congreBB, Paris, 1887. 

Congr^ astrophotographique international tenu h I'observatoire de Paris pour le 
lev6 de la carte du ciel, avril, 1887. 8 + 106 p. 4to. Paris, 1887. 

Flammarion (C.) Le congr^s astronomique pour la photographie du ciel. 
L'Astron., 6: 161-169. 

Knobel (E. B.) & others. [Report to Royal astronomical society on the Paris 
congress.] Obsry., 10: 210-218. 

MOTTCHEZ (B.) La photographie astronomique & Pobservatoire de Paris et la 
carte du ciel. il. Ann. de bur. d. long., 1887: 756-842. 

[Report of the proceedings of the Paris congress.] Bull, astron., 4: 129-134. 
Also: Nature, 85: 584; 86: 7, 54. 

[Resolutions adopted.] Astron. Nachr., 116: 383. Also: Obsry., 10: 190. 

[Summary of resolutions and photograph of members of the cpngress.] Sc. Am. 
sup. 9621. 

Z. (K.) Beschlusse der astronomisch-photographischen Versammlung in Paris 
und deren Folgen. Sirius, 20: 231-235. 

Photography (Astronomical). See, also y Aberration (Constant of): Nebulae; Ob- 
jectives; Photographic congress; Photography (Stellar); Spectra (Stellar); 
Spectroscope. 

Abvey (W. de W.) Atmospheric transmission of visual and photographically 
aetive light. Month, not., 47 : 260-265. 

Gill (D.) The applications of photography in astronomy. Obsry., 10: 267, 
283. AlsOy trans,: Bull, astron., 4: 361-380. 
Lecture before Royal institute, 1887, June 3. 

VON GoTHARD (E.) Ubcr Himmels-und Spectral-Photographie. Vrtljschr. d. 
astron. Gesellsch., 22: 336-341. 

VON KoNKOLY (E.) Praktischc Anleitung zur Himraelsphotographie nebst 
einer Anleitung zur Spectralphotographie. 8vo. Halle, 1887. (M. 12.) 

M. (L.) Ligeiro historico da photographia celeste. Rev. d. obsrio., 2: 87-92. 

MoucHEZ (E.) La photographie astronomique k I'observatoire de Paris et la 
carte du ciel. il. Ann. de bur. d. long. 1887 : 755-842. 

Prinz (W.) La photographie astronomique par les petits appareiis. il. Ciel 
et terre, 8 : 201-208. 

Pritchard (C.) Remarks on some of the present aspects of celestial photog- 
raphy. Month, not., 47: 322-324. 

Rayet (G.) Notes sur Thistoire de la photographie astronomique. Bull, as- 
tron., 4 : 165, 262, 307, 344, 449. Also, Reprint. (2 fr.) 
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Photography (Astronomical ) — Continued. 

RoBXRTS (I.) Photographic search for the minor planet Sappho. Month, not./ 
47: 265. 

Spitaler (R.) Mondphotographie. Sirius, 20 : 76, 101. 

Taylor (J. T.) Photographic lenses. Eng. mec, 44: 495, 617. 

Talentiner (W.) Entwicklung der Photographic in ihrer Anwendung auf 
die Astronomic. 16 p. 8vo. [n. p., 1887.] 

Young (C. A.) Astronomical photography. New Princeton rev., 3 : 864-369. 
Also, abstr.: Obsry., 10: 239. AlsOj aJbatr.: Nature, 36: 113. 

Photography (Stellar). See^ also. Parallax (Stellar); Spectra (Stellar). 

Backhouse (T. W.) Examination of stellar photographs [with a stereoscope]. 
Obsry., 10: 196. 

Barnard (E. E.) Recent stellar photography. Sid. mess., 6: 69-65. 

Criswick (G. S.) [Photographs of star groups taken at Greenwich for deter- 
mining distortion of the plate.] Abstr.: Obsry., 10 : 407. 

Dreyer (J. L. E.) Effect of refraction in stellar photography. Month, not., 
47 ; 421. 

EsPiN (T. E.) Stellar photography: the Liverpool astronomical society's re- 
search . . . Eng. mec., 44: 476. 

Grubb (H.) Choice of instruments for stellar photography. Month, not., 47 : 
309-322. ^Iso, abstr.: Nature, 36: 523. 

Knobel (E. B.) Examination of stellar photographs [with a stereoscope]. 
Obsry., 10: 231. 

MoucHEZ (E.) Preparatifs d'execution de la carte du ciel. Oompt. Rend., 105 : 
631. 

Roberts (I.) Measurement of celestial photographs. Month, not., 48 : 31. 

Rogers (W. A.) Determination of the coefficients of expansion of the glass 
plates used for stellar photography at Oordoba in the years 1872 to 1876, and 
1880 to 1883. Astron. jour., 7 : 123. 

ScHEiNER (J.) Einfluss verschiedener Expositionszeiten auf die Exaktheit pho- 
tographischer Sternaufnahmen. Astron. Nachr., 118: 163-166. 

Wolf (M.) Astrophotographisches Okular. il. Astron. Nachr., 118: 79. 

Photometers. 

CoRNU (A.) Sur quelques dispositifs permettant de rSaliser sans polariser la 
lumiere des photometres bir^fringents. Bull, astron., 4 : 89-94. 

VON GoTHARD (E.) Kdlphotometer mit Typendruck-Apparat. il. Ztschr. f. 
Instrmknd., 7 : 347-349. » 

Lanolet (S. P.), Young (0. A.) & Pickering (E. C.) Pritchard's wedge- 
photometer. Mem. Am. acad. arts & sc, 11 : 301-324 (v. 11, pt. 6, no. 6). 
Also, Reprint. 

Spitta (E. J.) Pritchard's photometer. Obsry., 10 : 389. 

Photometry. 

Ceraski (W.) Photometrische Helligkeiten von 58 Sternen. Astron. Nachr. ^ 
116: 363. 
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Photometry — Continued, 

LiNDXMANN (E. ) Grossenclassen der Bonner Durchmusterung. Astron. Nachr. y 
118: 126. 

Mache (J.) Abhangigkeit der Helligkeit der Sterne von der Pupillenoffnung. 
10 p. 8vo. Halle, 1887. (M. 0.40.) 

Pickering (E. C.) Magnitudes of stars employed in various nautical almanacs. 
Ann. Harv. coll. obsry., 18 : 1-18 (v. 18, no. 1). AlsOj Reprint. 

— — Discussion of the Uranometria Oxoniensis. Ann. Harv. coll. obsry., 18 : 
16-27 (v. 18, no. 2). Also, Reprint. 

Magnitudes of circumpolar stars determined at the observatories of Mos- 



cow and of Harvard college. Astron. Nachr., 117 : 139. 

Safabik (A.) Lichtwechsel einer Anzahl von Stemen aus der Bonner Durch- 
mustening und aus den Katalogen rother Sterne von Schjellerup und Bir- 
mingham. 16 p. 8vo. Prag, 1887. (M. 1.20.) 

ScHBiNEB (J.) Yergleichung der Grossenangaben dersiidlichen Durchmuster- 
ung mit denen anderer Cataloge. Astron. Nachr., 116 : 81-94. 

Wolff (T.) Photometrische Arbeiten uber die Sterne der Bonner Burchmus- 
terung. Vrtljschr. d. astron. Gesellsch., 22: 866-386. 

Plana (Giovanni) [1781-1864]. 

Realis (S.) Giovanni Plana, n6 k Voghera le 8 novembre, 1781, mort h Turin 
le 20 Janvier, 1864. 10 p. 4to. Roma, 1887. 

Planets. Seej also. Gravitation ; Solar system. 

Bbrbebich (A.) Sternbedeckungen durch Planeten im Jahre 1888. Astron. 
Nachr., 118: 81-90. 

Callandbeait (O.) Sur la th^orie de la figure des planetes. 84 p. 4to. 

[Paris, 1887?] 

Ann. d. Tobs. d. Paris. M6m. 10, E. Also, abatr. : Ck>mpt. Rend., 104 : 1600. 
Recherches sur la th^rie de la figure des planetes ; ^tude sp^iale des 

grosses planetes. Abstr.: Compt. Rend., 105: 1171-1173. 

Dabwin (G. H.) Figures of equilibrium of rotating masses of fluid. Proc. roy. 
soc., 42: 359. Also, abstr. : Bull, astron., 4 : 524-526. 

GfiBiGNY (P.) Comment on pdse les mondes. il. L' Astron., 6: 81-92, 366- 

378. 
Hamy (M.) Etude sur la figure des corps celestes. Paris, 1887. 
MoNCK (W. H. S.) Periods of the planets and satellites. Obsry., 10: 322, 425. 

Seelioeb (H.) Zur theorie der Beleuchtung der grossen Planeten insbesondere 
des Saturn. Abhandl. d. math.-phys. CI. d. k. bayer. Akad. d. Wissensch. 
Miinchen, 16 : 405-516. 

Zengeb (C. V.) Periods of the planets. Obsry., 10: 391-395. 

Planets (Intra-Mercurial). 

Backhouse (T. W.) Search for Vulcan. J. Liverp. astron. soc, 5 : 8. 

Bbown (E.) Search for Vulcan. Ibid., 146, 197. 

Colbebt (E.) The Swift- Watson intra-Mercurial observations. Sid. mess.,. 
6: 84. 
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Planets (Intra-Mercurial) — Continued. 

[Review of original observations of Swift and Watson.] il. Ibid.j 196. 

Young (C. A.) The Swift-Watson intra-Mercurial observations. Ibid.j 617. 

Planets (Minor). See Asteroids. 

Planets (Ultra-Neptunian). * 

Lynn (W. T.) Suggested mean distances of ultra-Neptunian planets. Obsry., 
10: 319. 

Planisphere. 

Fenet (L.) Flanisphdre celeste mobile donnant les etoiles visibles k toute heure 
audessus de nos tetes, dress6 sous la direction de C. Flammarion. Paris, 
1887. (8 fr.) 

Pleiades. 

DoRST ( — ) Bestimmung der Helligkeit der Plejaden nach den photograph- 
ischen Aufnahmen der Gebriider Henri in Paris. Sirius, 20 : 83. 

Elkin (W. L.) Determination of the relative positions of the principal stars in 
the group of the Pleiades. 105 p. 4to. New Haven, 1887. 
Trans, astron. obsry. Yale univ. v. 1 pt. 1. 
■ [Remarks on his observations of the Pleiades.] Obsry., 10: 152. 

Hall (A.) Relative positions of 63 small stars in the Pleiades. Astron. jour., 

7: 73-78. ' 

Wesley (W. H.) The nebulae in the Pleiades, il. J. Liverp. astron. soc, 5: 
148-150. 

Pothenot's problem. 

OuDEMANS (J. A. C.) Losung des sog. Pothenot'schen, besser Snellius'schen 
Problems, von Ptolemaeus. Vrtljschr. d. astron. Gesellsch., 22 : 345-349. 

Potsdam observatory. 

Publicationen der astrophysikalischen Observatoriums zu Potsdam No. 17 (Bd. 
4. Stuck 4.) Beobachtungen von Sonnenflecken in den Jahren 1880-84 von 
G. Sporer. 4to. Leipzig, 1887. (M. 10.) 

Same. Nr. 21. (Bd. 6. Stuck 1). Bestimmung der Polhohe des astro- 
physikalischen Observatoriums zu Potsdam von P. Kempf. 4to. Leipfsig, 
1887. (M. 2.) 
Same. Nr. 22 (Bd. 6. Stuck 2). Bestimmung des mittleren Dichtigkeit 



der Erde mit Hiilfe eines Pendelapparates von J. Wilsing. 4to. Leipzig, 

1887. (M. 5.) 

VoGEL (H. C.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 140-151. 

Prague observatory. 

Safarik (A.) [Report for 1886.] Ibid., 151. 

Precession. See^ also, Star-places. 

Flammarion (C.) Movimento secular do polo e a translo9ao do systema solar, 
il. Rev.d. obsrio., 2: 6-10. 

Kreutz (H.) HiilfsgrOssen zur* Bereohnung der Pracession nach Struve fiir 
mehrere ofters vorkommende Epochen. Astron. Nachr., 118: 91. Also, 
Reprint. 
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I 
Precession — Continued. 

Safford (T. H.) Reduction of star-places by Bohnenberger's method. Month, 
not., 48: 20-26. 

Struvk (L.) Bestimmung der Gonstante der Praecession, und der eigenen Be- 
wegung des Sonnensystems. 34 p. 4to. Leipzig, 1887. (M. 1.) 

M6m. acad. imp. d. sc. de St. Pfetersb. 7. s. 35, no. 3. 
Prizes (Astronomical). 

Danish academy. Prix de Pacademfe royale Danoise des sciences et des lettres. 
Astron. Nachr., 117: 63. Also: Bull, astron., 4: 163. 

Paris academy. Tableau des prix decernees. Annee 1887. Compt. Rend., 105: 
1413. 

Royal astronomical society. Address by the president ... on presenting the 
gold medal to G. W. Hill. Month, not., 47 : 203-220. 

[Schubert 'schen Preis der Akademie in St. Petersburg.] Astron. Nachr. , 118 : 30. 

Warner (H. H.) Conditions of awarding the Warner comet prizes from Apr. 
1, 1887, to Apr. 1, 1888. Sid. mess., 6 : 225. 

Projections. 

Radau (R.) Sur une application de la projection st^reographique [de la sphere J. 
Bull, astron., 4 : 49. 

Prominences (Solar). See^ alsoj Chromosphere ; Sun (Statistics of faculse, promi- 
nences, spots, etc., for 1886). 

Fenyi (J.) Grande eruption solaire du 1®' juillet 1887, observ6e a I'observatoire 
Haynald k Kalocsa. 1 pi. Mem. soc. spettrscp. ital., 16: 102-105. Also: 
L'Astron., 6 : 416-419. 

Riccd (A.) Protuberanze solari osservate nel reglo osservatorio di Palermo nelP 
anno 1886. Mem. soc. spettrscp. ital., 16 : 65-79. 

Tacchini (P.) Sulle eruzioni metalliche solari osservate al regio osservatorio 
del collegio Romano nel 1886. Jbid.f 8-10. 

Sui fenomeni della cromosfera solare osservati al r. osserv. del collegio 

Romano nel 4° trimestre, 1886. [Protuberanze.] Atti d. r. accad. d. Lincei, 
8. 4. Rendic, 3: 13. 

Same. 1° trimestre, 1887. Ibid.j 265. 

Osservazioni spettroscopiche solari fatte nel regio osservatorio del collegio 



Romano nel 1® trimestre del 1887. Protuberanze. Mem. soc. spettrscp. 
ital., 16: 37, 51. 

— Same. 2° trimestre, 1887. Jbid.j 91, 111. 

— Same. 3o trimestre, 1887. Ibid. ^ 12S. 

— Observations solaires du deuxieme semestre, 1886. Compt. Rend., 104 : 



216. 



Same. 1®' trimestre, 1887. Ibid., 10^: 1082; 105: 210. 
Same. 2« trimestre, 1887. Ibid., 105: 211. 
Same. 3« trimestre, 1887. Ibid., 105 : 1002. 



Trouvelot (E. L.) Nouvelle Eruption solaire [1887, June 24]. 3 p. 4to. 
[Paris, 1887.] 

Eepr.from: Compt. Rend., 105: 610. 
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« 

Proper motion. See^ cUso, Nebulae. 

Boss (L.) [Proper motion of Lai. 28561.] Aetron. jour., 7 : 108. 

BossERT (J.) Determination des mouvements propres des ^toilen. [Explication 
des discordances trouv^es dans la comparaison] du catalogue de Parin [at^o 
celui de Lalande.] Bull, astron., 4: 509-515. 

Flammarion (C.) Mouvement propre d'une 6toile observe & Pceil nu. [(n 
Virginis.] il. L'Astron., 6 : 441-448. 

Frisbt (E.) [Approximate proper motion of Groombridge 8215.J Astzoii. 

jour., 7: 78. 
Gore (J. E.) Proper motion of 40 (o*) Eridani. J. Liverp. astron. sec., 6: 140. 

YON GoTHARD (E.) & YoGEL (H. C.) Muthmassllche starke Eigenbewegang 
eines Stems im Sternhaufen G. C. 4440. Astron. Nachr., 116 : 258- 

Kam (N. M.) Eigenbewegung einiger Sterne aus den Helsingforser Zonen-Beo- 
bachtungen der A. G., zwischen 55^ und 65^ nordlicher Declination. Ibid,, 
117 : 349-856. 

Leavenworth (F. P.) [Proper motion of Lai. 4219.] Sid. mess., 6: 80. 

Lynn (W. T.) [Erroneous proper motion of 6* Tauri.] Obsry., 10: 867, 

Pomerantzeff (H.) [Proper motion of Lai. 30479. J Astron. N'aohr., 116: 
359. 

[Proper motion of Lai. 30474.] Ibid.^ 359. 

VON Rebeur-Paschwitz (E.) Verzeichniss einiger Sterne mit merklicher 
Eigenbewegung. Ibid,, 117 : 291. 

Sadler (H.) Proper motion of the " Sidus Ludovicianum." J. Liverp. astron. 
soc, 198-200. 

Proper motion of Lai. 14551, U Puppis. Ibid., 142. 

Proper motions of /?, 7, d, e, ^, UrsaB Majoris, and Alcor. £ng. xnec., 

45: 124. 

Svedstrup (A.) [Proper motion of stars used in determining the orbit of Comet 
1863 IV.] Astron. Nachr., 117: 232. 

Weiss (E.) [Proper motion of SD.— 3", 5577.] Astron. Nachr., 116: 864. 

Eigenbewegung von Lai. 18069. Ibid., 259. 

Pulkowa observatory. 

Nyren (M.) Polhohenbestimmungen mit dem Ertel-Repsold'schen Yertical- 
kreise. M61. math, astron., 6: 449-462. 

Punta Arenas. 

Cruls (L.) Longitude de Punta Arenas. Rev. d. obsrio., 2 : 18-20. Also: 
Oompt. Rend., 104: 346. 

Radcliffe observatory. 

[Report for 1886.] Month, not., 47 : 155. 

Results of astronomical and meteorological observations made at the Radcliffe 
observatory, Oxford, in . . . 1884, under the superintendence of E. J. 8tone. 
Vol. 42. 290 p. 8vo. Oxford, 1887. 

Red stars. 

f 

Chambers (G. P.) A working catalogue of red stars. Month, not., 47 : 848-387. 
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Red atari — Continued, 

EsPiN (T. £.) New red star near 26 Gygni. Astron. Nachr., 116: 319. AUo: 
Obsry., 10: 176. 

Unpublished red stars detected by Rev. T. W. Webb. J. Liverp. astron. 

soc.>6: 105. 

1 Sweeping for red stars and stars with remarkable spectra. Obsry. , 10 : 
268-260. 

MiLLOSEYiGH (E.) SuUa nuova Stella rossa presso 26 Cygni. Astron. Nachr., 
116: 865; 117: 61. 

Schroder (H. C.) Chambers' neues Yerzeichniss von roten Sternen. Sirius, 
20 : 223, 256, 279. 

Refraction. \ 

Chandler (S. C.) jr. Note on an inaccuracy in the development of a differen- 
tial refraction formula. [In Brunnow's astronomy.] Astron. jour., 7 : 53. 

CoMSTOCK (G. C.) New mode of determining the constants of refraction and 
aberration. Sid. mess., 6 : 810-317. 

[Eastman (J. R.)] Refraction tables, U. S. naval observatory, 1887. 87 p. 
4to. Washington, 1887. 

Schaeberle (J. M.) Short method for computing astronomical refractions be- 
tween 0^ and 45^ zenith distance. Astron. Nachr., 116 : 116. 

Short method of computing with BessePs constants the true refractions 

for all zenith distances. Ibid., 117 : 53. 

TrIbpied (C.) Sur Papplication de la photographic auz nouvelles m6thodes de 
M. Loewy pour la determination des elements de la refraction et Pabena- 
tion. Compt. Rend., 104 : 414-417. 

Rigaud [1774-1839]. 

Lynn (W. T.) [Biographical note.] Obsry., 10: 69. 

Rio Janeiro observatory. 

Annales de Pobservatoire de Rio Janeiro . . . par L. Oruls. Tome 3. Observa- 
tion du passage de V^nus en 1882. il. 703 p. 4to. Rio de Janeiro, 1887. 

Cruls (L.) Transferencia do observatorio. Rev. d. obsrio., 2 : 1. 

See, ateo, Natare, 35 : 593. 
Revista do observatorio. Publica9ao mensal do imperial observatorio do Rio de 

Janeiro. Anno 2, 1887. Red. L. Cruls [& others']. 8 + 198 p. 4to. Rio 

de Janeiro, 1887. 

Royal astronomical society. 

Monthly notices . . . Nov., 1886, to Nov., 1887. Vol.47. 8vo. London, 1887. 

Report of the council to the 67th annual general meeting. Month, not., 47 : 
121-132. 

Saros. 

Noble (W.) Length of the Saros. Obsry., 10 : 428. 
Satellites (Formation of). See Planets. 
4 B A 
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SatelUtes (OrbiU of ). . 

Marth (A.) Formulas for. computing the apparent positions of a satellite, and 
for correcting the assumed elements of its orbit. Month, not., 47 : 888-846. 
AUOf Beprint. 

Saturn. 

Elgeb (T. G.) Physical observations of Saturn in 1887. il. Month, not., 47 : 
611-515. 

[Observations of] the dark ring of Saturn, [1887, Feb.] Obsry., 10 : 161. 

- [Physical appearance, 1887, Feb. and Mar.] il. J. Liverp. astron. soc., 
6: 196. 

Gbsxn (N. E.) [Observations of] the outer ring of Saturn: Encke's division. 
Obsry., 10: 189. 

LOHSE (J. G.) [Observations 1886, Nov. 17—1886, Mar. 26.] Month, not., 47: 
496. 

VON Spiessen ( — ) Encke'sche Theilung des Saturnringes. Astron. Nachr., 
116: 246. 

Stuyvaert (E.) Division de Struve dans I'anneau de Saturne. il. L' Astron., 

6 : 207. 
Tebbutt (J.) Observations of Saturn and d Geminorum. [1887, Jan. 30 — Feb. 

14.] Month, not., 47 : 481. 
Tebby (F.) Nouvelles observations sur Saturne. il. L' Astron., 6: 203-209. 

Observation de Saturne faite a Louvain [1886, Dec. 26.] 4 p. 8vo. 

[Bruxelles, 1887.] 

Bull. d. l*acad. roy. d. Belg., 3. s. 13. no. 2. 

— Ph^nomdnes obsorvees sur Saturne [1887, Jan., Feb.] 8 p., 1 pi. 8vo. 

[Bruxelles, 1887.] 

Bull. d. Tacad. roy. d. Belg.« 3. s. 13. no. 3. 
[Observation of Encke's division.] Obsry., 10: 107. 

[Observations of physical appearance 1886-87.] Ibid., 187. 

[Sketch 1887, Feb.] il. Astron. Nachr., 116: 827. -4i«o.- Obsry., 10: 168. 

[Change in the ring.] Obsry., 10: 281. 



Williams (A. S.) Present aspect of the rings of Saturn. Jbid.y 106. 

Saturn (Satellites of). 

voN Engelhardt (B.) Mikrometrische Beobachtungen der Saturnsatelliten. 

Astron. Nachr., 117: 137. 
Pebrotin (J.) Observations des satellites Hyperion, Ariel, Umbriel. Bull, 
astron., 4 : 339. 

Say re observatory. 

DooLiTTLE (C. L.) Latitude of the Sayre observatory. Astron. jour., 7 : 14. 
Scarborough obaervatory (Wiggles worth's). 

[Report for 1886.] Month, not., 47 : 162. 
Schjellerup (H. C. F. C.) [1827-1887]. 

Dreyer (J. L. E.) [Obituary notice.] Nature, 37: 164. 

Thiele (T. N.) Todes-Anzeige. Astron. Nachr., 118 : 96. 
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SchoU observatory. 

Eershkbr (J. E.) [Equipment of the Daniel Soholl observatory, Lancaster 
City, Penn.] Science, 9 : 462. 

Scintillation. 

ExNER (K.) tJber die Scintillation.. Repert. d. Phys., 28 : 871, 426. Alsoy 
Reprint. 

tJber die Aufstellung grosser Instrumente. Astron. Nachr., 117 : 105. 

Sextant. 

CoRRiGAN (S. J.) Method of deriving the right ascension and declination of a 
heavenly body from sextant observations, and its application to the determi- 
nation of terrestrial longitude. Sid. mess., C: 176-188. Alaoj iransl. : Rev. 
d. obsrio.,2: 122, 185. 

Pleuriais (G.) Gyroscope-collimateur : substitution d'un repdre artificiel k 
rhorizon de la mer. il. 61 p. 8vo. Paris, 1887. 
Repr.from: Rev. marit. et colon., Dec, 1886. 

Thompson (C. W.) Manual of the sextant: containing instruction for its use 
in determining time, latitude, and longitude, and the variation of the com- 
pass. 106 p. 8vo. London, 1887. (M. 6.30.) 
Sirius. 

Lynn (W. T.) The alleged change in the color of Sirius. Obsry., 10: 104, 
194. 

Sirius (Companion of). 

Hall (A.) Observations of the companion of Sirius, 1887. Astron. jour., 7 : 99. 

Hough (G. W.) Observations . . . [1887]. Month, not., 47 : 478. 

Young (C. A.) [Observations 1887, Jan. 27— Apr. 7.] Obsry., 10 : 263. 

Sky-glows. 

Abercromby (R.) Upper wind currents near the equator, and the diffusion of 
Krakatao dust. il. Nature, 86 : 85. 

BuscH (F.) Uber die Dammerung, insbesondere uber die glanzenden Erschein- 
ungen des Winters 1888-84. 88 p. 4to. Arnsberg, 1887. (M. 1.50.) 

Fenomeni crepuscolari nel 1888 e 1884. Mem. soc. spettrscp. ital., 16 : 58-64. 
Riccd (A.) Sopra i fenomeni crepuscolari del 1883 e del 1884. Ibid., 106-109. 
Society afltronomique de France. 

[Constitution, by-laws, officers, etc.] L'Astron., 6 : 406-418, 462-468. Also: 
Nature, 87 : 66. 

Solar syfltem. See, also, Planets. 

DsLAUNBY (J.) Sur les distances des plandtes au soleil, et sur les distances des 
comdtes periodiques. Abatr.: Compt. Rend., 105 : 515 

RiTTKR (A.) Untersuchungen uber die Constitution gasformiger Weltkorper. 
Repert. d. Phys., 20: 879-412. 1884. 
Rev. by R. (R.) Bull, astron., 4 : 199-206. 

Struve (L.) Bestimmung der Constante der Praecession und der eigenen Be- 
wegung des Sonnensystems. 84 p. 4to. Leipzig, [?] 1887. (M. 1.) 

M6m. acad. imp. d. so. de St Petersb. 7. s. 35, no. 3. 

TissERAND (F.) Commensurabilit6 des moyens movements dans le systdme 
solaire. Bull, astron., 4: 183-192. Also: Compt. Rend., 104: 259-265. 
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Spectra (Stellar). 

CoFELAND (R.) Variability of the spectrum of y Casiiopeiae. Month, net., 
47: 92. 

EsFiN (T. E.) Sweeping for red stars and stars with remarkable spectra. Obsry., 
10: 258. 

Stars with remarkable spectra. Astron. Nachr., 117: 49. 

Maunder (E. W.) & oihen, [Remarks on Sherman's observationA of bright 
lines in stellar spectra.] Obsry.i 10: 61. 

Pickering (E. 0.) Henry Draper memorial. First annual report of the photo- 
graphic study of stellar spectra conducted at the Harvard eellege obnervatory. 
10 p., 1 pi. 4to. Cambridge, 1887. (M. 3 ) 

Sherman (O. T.) Stellar spectra of classes I c and II 6. Astron. jour., 7 : 33. 

— Spectra of the new variable in Orion, of certain temporary stars, and of the 
nebulas. IhiA.^ 65-71. 

— — Short study upon the atmosphere of j3 Lyr». Am. j. sc, 183 : 126-129. 



Spektroskopische Beobachtung der Sterne bis zur 7.5 Gr. zwischen 0° und — 15° 
Deklination auf der Sternwarte zu O'Gyalla. Sirius, 20 : 262-255. 

Stars with remarkable spectra, il. Nature, 36 : 461. 
Spectroscope. 

HuTCHiNS (C. C.) A new photographic spectroscope. Am. j. sc, 134: 58. 

Spectrum analyaiB. See^ alsOf Light. 

GRtJNWALD (A.) Tiber die merkwiirdigen Beziehungen zwischen dem Spektrum 
des Wasserdampfes und den Linienspectren des WasserstofTs und Sauerstoifs, 
sowie iiber die chemische Struktur der beiden letztern und ihre Dissociation 
in der Sonnenatmosphare. Astron. Nachr., 117: 201-214. AlsOf iransl.: 
Phil, mag., 5. s. 24 : 854-367. 

YON KOyesligethy (R.) Mathematische Spektralanalyse. Absir.: Astron. 
Nachr., 117: 329-338. 

Sherman (0. T.) A continuous spectrum from hydrogen. Astron. jour., 7 : 95. 

Spectrum (Solar). See, also, Spectrum analysis. 

Abnsy (W. de W.) Solar spectrum from X 7150 to X 10000. Phil, trans, roy. 
soc, 177 : 457-469. Also, Reprint. (M. 3.30.) 

HuTCHiNs (C. C.) & Holden (E. L.) Existence of certain elements, together 
with the discovery of platinum in the sun. Am. j. sc, 134 : 451-456. 

Mengarini (G.) II massimo d'intensita luminosa dello spettro solare. Atti d. 
r. accad. d. Lincei, s. 4. Rendic, 3 : 482-489. 

Pickering (E. G.) [Device for detecting atmospheric lines in the solar spec- 
trum.] Science, 9 : 13., 

Rowland (H. A.) Relative wave-length of the lines of the solar spectrum. 
Am. j. sc, 133 : 182-190. 

Trowbridge (J.) & Hutchins (C. C.) Existence of carbon in the sun. Am. 
j. sc, 134: 345-348. AUo: Phil, mag., 5.s. 24: 310-313. 

— — Oxygen in the sun. Am. j. sc, 134: 263-270. Also: Phil, mag., 5. s. 
24: 302-310. 
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Spherometer. « 

CzAPSKi (S.) Neuere Spharometer zur Messung der Krummung von Linsen- 
fiiichen. il. Ztschr. f. Instrmknd., 7 : 297-301. 

Star- catalogues. See, also. Star-places. 

AuwKRS (A.) A catalogue of 480 stars to be used as fundamental stars for ob- 
servations of zones between 20® and 80" south declination. Month, not. , 47 : 
455-473. 

Backlund (0.) Studien iiber den Sterncatalog : positions moyennes de 8542 
4toiles determin^es k Paide du cercle meridien de Poulkova . . . 1840-1869. 
Mel. math, astron., 6: — [avril et sept. 1887.] 

Pulkowaer Declinationsbestimmungen. Astron. Nachr., 118: 155-158. 

Bryant (R.) [Errata in Glasgow and Romberg's catalogues.] Jbid.j 111. 

[Cape catalogue, 1880 — errata.] Ibid., 117 : 47. 

Catalogue de I'observatoire de Paris. Positions observ^es des Stoilea. 1837-1881. 
Tome 1. 0^ to 6\ 22 + 336 p. 4to. Paris, 1887. 

Chandler (S. C.) jr. Notes on some places of Auwers's fundamantal catalogue. 
Astron. jour., 7 : 81. 

Downing (A. M. W.) Comparison of the star-places of the Argentine general 
catalogue for 1875 with those of the Cape catalogue for 1880 and with those 
of other southern catalogues. Month, not., 47: 446-454. Also: Reprint. 

Probable errors of the star-places of the Argentine general catalogue for 

1875 and the Cape catalogue for 1880. Month, not., 48 : 19. 

Gould (B. A.) Corrections to the XJranometria argentina and the Cordoba cata- 
logues. Astron. Nachr., 116 : 879. 

Lamb (A. M.) Index to certain classes of stars contained in the Greenwich cata- 
logues, reduced to 1875.0. Pub. Washb. obsry., 5 : 116-230. 

LoEWT (M.) Determination des ascensions droites de 521 otoiles de culmination 
lunaire ou de longitude et d'uti certain nombre de circumpolaires bor^ales 
basees sur 58860 observations efPectuees entre les annees 1868 et 1881. 117 p. 
4to. Paris, 1887. 

MoTJCHEZ (E.) [Notice of the Paris catalogue.] 4 p. 4to. Paris, 1887. 
Bepr.from: Com pt. Bend., 105 : 629-631. 

Peters (C. H. F.) Flamsteed's stars "observed but not existing." Mem. nat. 
acad. sc, 8 : 69-83. Also, Reprint. 

Corrigenda in various star catalogues. Mem. nat. acad. sc, 8 : 87-97. 

Also, Reprint. 

O. Arg. S., Bonn VI, Wi, Wa, Rumker, Schj., Baily's Lai. lones, Yamall, Glasgow, 
Santiago, Greneva. 

[Progress of work upon a catalogue of 30,000 stars.] Sid. mess., 6 : 352. 



Porter (J. G.) Zone catalogue of 4,050 stars for the epoch 1885, observed with 
the 3-inch transit of the Cincinnati observatory. 104 p. 8vo. Cincinnati, 
1887. 

Seyboth (J.) Vergleichung des Pulkowaer Catalogs von 3542 Sternen fiir 1855 
mti dem Cap-Catalog fur 1880. Astron. Nachr., 118 : 1-6. 



54 BIBLIOGRAPHY OP ASTRONOMY: 1887. 

Star charts. ^ 

Klein (H. J.) Stern-Atlas. Lfgn. 6, 7, 8. fol. Leipzig, 1887. 

(Jede Lfg. M. 1.20.) 

SchOnfsld (£.) Bonner Sternkarten. Serie II. Atlas der Himmelszoi;^ zwis- 
chen 1° und 23" sudlicher Declination. Lfg. 3. 6 maps. fpl. Bonn, 1887. 

(M. 12.) 

Weiss (E.) Bilderatlas der Stemenwelt. 54 p., 41 pi. 4to. Esslingen, 1887. 

(M. 12.) 
Star-clusterfl. 

Gore (J. E.) Absolute dimensions of a star-cluster. J. Liverp. astron. soc., 6: 
169-171. 

Star-places. 

BiGoiTRDAN (G.) KMuction de la distance apparente de deux astres voisins k 
leur distance moyenne d'une 6poque donn^e. Compt. Rend., 105: 606-608. 

Lefayour (H.) Right ascensions of certain stars within 10" of the pole. Re- 
duced from observations by F. G. W. Struve. Month, not., 47 : 428-426. 

S AFFORD (T. H.) Observations of the mean right ascension of certain polar stars, 
made at the Field memorial observatory . . . and reduced to . . . 1884.0. 
Proc. Am. acad. arts & sc, 22: 1-13. 

Stone (E. J.) Mean right ascensions of Polaris, 51 (H) Cephei, 6 Urs. Min., and 
X TJrs. Min. for 1887, from the Radclifife observations 1880-86. Month, not., 
47: 85-87. 

Stars. SeCj also. Colored stars j Double stars; Nova Andromedae; Parallax (Stel- 
lar); Photometry ; Proper motion ; Red stars ; Variable stars. 

Mahler (E.) Tiber den Stern misri der Assyrer. 10 p. 8vo. Wien, 1887. 

(M. 0.20.) 

MoNCK (W. H. S.) Temperature of the stars. J. Liverp. astron. soc, 5: 172, 
205. 

Stars (Motion of) in the line of sight. See^^alsoy Solar system. 

Seabroke (G. M.) Spectroscopic observations . . . made at the Temple observ- 
atory. Month, not., 47 : 93-100. 

Spectroscopic results . . . obtained at the Royal observatory, Greenwich, in 1886. 
Ibid., 101-108. 

Stockholm observatory. 

Gylden (H.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 153. 
Stonyhurst college observatory. 

[Report for 1886.] Month, not., 47 : 157. 

Results of meteorological and magnetical observations by S. J. Perry, 1886. 
87 p. 12mo. Market Weighton, 1887. 

Strasaburg observatory. 

KoBOLD (H.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 155-160. 

ScHUR (W.) Geographische Lage der verschiedenen Beobachtungspunkte in 
Strassburg. Astron. Nachr., 116: 133. 
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Stiuve (O). 

Adresse der k. preuss. Akad. d. Wissensch. an Hrn. Otto Struve zur Feier seines 
funfzigjahrigen Astronomenjubilaumsund funfundzwanzigjahrigen Direktor- 
jubilaums am 20. Februar, 1887. Sirius, 20 : 97-101. 
See, also. Nature, 35 : 422. 

Sun. SeCf also^ Chromosphere ; Corona ; Eclipse ; Faculse ; Prominences ; Sp* < - 
trum (Solar); Sun (Diameter of ); Sun-spots; Sun (Statistics, etc.) 

Abney (W. de W.) Sunlight colors. Nature, 36 : 498-601. 

BiGELow (F. H.) Phenomt-nu of sOlar vortices. Abstr.: Proc. Aji. ass. adv. 
sc, 36 : 62. -4^50, Reprint. 

[Braun (P.)] Sunto della teoria solare del P. Braun. Mem. soc. spettrscp. 
ital., 16: 43-60. 

Brothers (A.) Comparison of drawings and photographs of sun-spots and the 
sun's surface. Proc. Manchester lit. & phil. soc, 26 : 74-78. 

CoAKLBT (G. W.) Motion of the sun in reference to the centre of gravity of the 
solar system. Papers Am. astron. soc, 1 : 33-44. 

Crofton (W. J.) [Abstract of] Braun's theory of the sun. Obsry., 10: 296. 

FiLACHOU (J. E.) Principes de physique solaire. 106 p. 12mo. Montpellier. 

1887. 
FrOlich (0.) Messungen der Sonnenwafme. 2. Abhandl. il. ,Ann. d. Phys. 

u. Chem., n. F. 30 : 682-620. 

Lanqley (S. p.) Sunlight colors. Nature, 36 : 76. 

Levison (W. G.) Note on periods of stationary temperature accordant with a 
steadily cooling sun. Papers Am. astron. soc, 1 : 44-48. 

LocKYBR (J. N.) The chemistry of the sun. 19 -f- 467 p. 8vo. London, 1887. 

(M. 14.60.) 
ScHULZ (J. F. H.) Zur Sonnenphysik. Astron. Nachr., 118: 129-146. 

STANOifiwiTCH (G. M.) Photographie directe de I'etat baromtoique de I'atmos- 
phere solaire. Compt. Rend., 104: 1263-1266. 

Thomson (W.) Probable origin, the total amount, and the possible duration of 
the sun's heat. Nature, 36: 297-300. Also: Pop. sc. month., 31 : 19-29. 

Zenger (K. W.) Die Meteorologie der Sonne und die Wetterprognose des 
Jahres 1886. 63 p. 8vo. Prag, 1887. (M. 8.) 

Bun (Diameter of). 

AxTWERs (A.) Neue Untersuchungen iiber den Durchmesser der Sonne, II. 
Sitzungsb. d. k. preuss. Akad. d. Wiseensch. 1887 : 449-486. Alao^ Reprint. 

(M. 1.80.) 

Bi Leooe (A.) Sul diametro solare. J^\X\ d. r. accad. d. Lincei, 1884-86, s. 4. 
Mem. d. cl. d. sc. fisich., 1 : 232-281. 

Sunshine recorder. 

Maurer (.1.) Neue einfache Form des photographischen Sonnenscheinauto- 
graphen. il. Ztschr. f. Instrmknd. , 7 : 238. 

Sun-spotB. See, also. Sun (Statistics of faculse, prominences, spots, etc., for 1886). 
BiGELOW (F. H.) Sun-spots as vortex rings. Sid. mess., 6 : 139-161. 
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Sun-Bpotil — Continued. 

Brothsrs (A.) Compariflon of drawings and photographs of sun-spots and the 
sun's surface. Froc. Manchester lit. & phil. soo., 26 : 74-78. 

Brown (E.) Remarkahle sun-spots [1886, May], il. J. Liverp. astron. soc, 
6 : 50. 

Jacquot (M.) & BRUOUiiERB ( — ). [Distinguished a group of 36 spots with the 
naked eye, 1887, Dec. 19.] L^Astron., 7 : 33. 

Landerer (J. J.) Grande tache solaire de Juin 1887. il. Ibld.^ 6 : 308. 

Markwick (E. E.) Some typical sun-spots, il. J. Liverp. astron. soc, 6: 
144-146. 

Measures of positions and areas of spots and faculse ... on photographs taken 
... at Greenwich, in India, and in the Mauritius. Greenw. spectrose*. 
ohsns. 1886 : 34-104. 

SpOrer (G. F. W.) Periodicitat der Sonnenflecken seit dem Jahre 1618, vor- 
nehmlich in Bezug auf die heliographische Breite derselben, und Hinwpis 
auf eine erhebliche Storung dieser Periodicitat wiihrend eines langen Zeit- 
raumes. Vrtljschr. d. astron. Gesellsch., 22: 323-329. 

Beobachtungen von Sonnenflecken in den Jahren 1880-84. Pub. d. as- 

trophys. Obs. zu Potsdam, 4 : 219-427 (Bd. 4, Stuck 4). Also: Reprint. 

(M. 10.) 

Tacchini (P.) Observations solaires du deuxieme semestre, 1886. Compt. 
Rend., 104: 216. 

Same. 1" trimestre, 1887. Compt. Rend., 104: 1082; 105: 210. 

Same. 2« trimestre, 1887. Ibid., 105: 211. 

Same. 8« trimestre, 1887. Ibid.y 105: 1002. 

Osservazioni di macchie e facole solari [4° trimestre, 1886]. Atti d. r. 

accad. d. Lincei, s. 4. Rendic, 3 : 14. 

Same. 1° trimestre, 1887. Ibid.j 265. 

-^ Macchie solari osservate a Roma nel 1886. Mem. soc. spettrscp. ital., 16 : 

1-3. 

Macchie e facole solari osservate al regio osservatorio del collegio Romano 



nel 10 trimestre del 1887. Ibid., 33-36, 54-57. 

— Same. 2« trimestre, 1887. Ibid., 87-90. 

— Same. 3" trimestre, 1887. Ibid., 118. 



Taches solaires a colorations rouges. L 'Astron., 6 : 59-62. 

Veeder (M. A.) [Spots visible 1886, Nov. and Dec] Nature, 35: 584. 

WoLE (R.) [Statistics for 1886.] Vrtljschr. d. astron. Gesellsch., 22 : 164 

Sun (Statistics of faculae, prominences, spots, etc., for 1886). 

Riccd (A.) Osservazioni astroflsiche solari eseguite nel regio osservatorio di 
Palermo : statistica delle macchie e delle facole nell' anno 1886. Mem. soc 
spettrscp. ital., 16: 11-16. 

Solar activity in 1886. Obsry., 10 : 197-199. 

Tacchini (P.) Distribuzione delle protuberanze idrogeniche alia superficie del 
sole durante I'anno 1886. Atti d. r. accad«d. Lincei, s. 4. Rendic, 3 : 117. 
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San (Statistics of faculse, prominences, spots, etc., for 1886) — Continued, 

Tacchiiti (P.) Distribuzione in latitudine delle facole, macchie ed eruzioni solari 
durante il 1886. Atti d. r. accad. d. Lincei, s. 4. Rendic, 3 : 185. 

Distribution en latitude des phenomdnes solaires pendant I'annee 1886. 

Corapt. Rend., 104 : 671. 

Macchie solari osservate a Roma nel 1886. Mem. soc. spettrscp. ital. 



16: 1-3. 

Wolf (R.) Sonnen-statistik fiir 1886. Astron. Nachr., 116 : 259. See^ also^ 
Vrtljschr. d. astron. Gksellsch., 22: 164. 

Statistique solaire de I'annee 1886. Compt. Rend., 104 : 160. 



Tables (Logarithmic). 

August (E. F.) Vollstandige logarithmische und trigonometrisohe Tafeln. 
15. ed. 6 + 204 p. 8vo. Leipzig, 1887. (M. 1.60.) 

BouRQET (J.) Tables de logarithmes a 5 decimales des nombres et des lignes 
trigonometrique. 287 p. 16mo. Paris, 1887. 

Bremiker (C.) Logarithmisch-trigonometrische Tafeln mit 5 Decimalstellen. 
5. Aufl. von A. Kallius. 183 p. 8vo. Berlin, 1887. (M. 1.50.) 

Dupuis (J.) Tables des logarithmes k 6 d^imales d'apres J. de Lalande . . . 
4 + 230 p. 16mo. Paris, 1887. (M. 2.) 

Gauss (F. G.) Fiinfstellige vollstandige logarithmische und trigonometrische 
Tafeln. 26. ed. 162 -f 34 p. 8vo. Halle, 1887. (M. 2.) 

Gernerth (A.) Fiinfs'tellige gemeine Logarithmen der Zahlen und Winkel- 
functionen von 10 zu 10 Secunden nebst den Proportiontheile ihrer DitFer- 
enzen. 2. ed. 8 +133 p. 8vo. Wien, 1886. (M. 3.40.) 

KOhler (H. G.) Logarithmisch-trigonometrisches Handbuch. 15. ed. 36 + 
388 p. 8vo. Leipzig, 1887. (M. 3.) 

Rex (F. G.) Tables de logarithmes & cinq decimales. 17 + 174 + 8 p. 8vo. 
Stuttgart, 1887. 

SchrOn (L.) Tables de logarithmes k 7 decimales . . . precMees d'une intro- 
duction par J. Hoiiel. 2 V. 4to. Paris, 1887. (M. 9.) 

WiTTSTEiN (T.) Funfstellige logarithmisch-trigonometrische Tafeln. 12. ed. 
36 + 136 p. 8vo. Hannover, 1887. 

Woodward (C. J.) ABC five figure logarithms. Differences on a new and 
simple plan. 68 p. 16mo. London, 1887. (M. 2.70.) 

Tacabaya observatory. 

Pritchett (H. S.) Exchange of longitude-signals between St. Louis and Mex- 
ico. Astron. jour., 7 : 62. 

Talmage (Charles George) [1840-1886]. 

For Biography, see Month, not., 47 : 142. Also^ Obsry., 9 : 175 

Taschkent observatory. 

PoMERANTZEFF (H.) [Report for 1886.] Vrtljschr. d. astron. Gesellsch., 22: 
161-163. 

Telescopes. See^ also, Objectives. 

Anleitung zur Herstellung von Pernrohren. Sirius, 20 : 275-279. 
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TeloBCopes — Continued. 

Astronomical telescopes at the Manchester exhibition. Engineering, 44: 630. 

Dekking (W. F.) Telescopes and telescopic work. J. Liverp. astron. soc., 6: 
9, 67, 121, 158, 176, 211, 232. 

ExKER (K.) Aufstellung grosser Instrumente. Astron. Nachr., 117 : 106. 

Hiscox (G. D.) Limit of available power in great telescopes. Sc. Am., 66 : 
344. Also: Papers Am. astron. soc, 1 : 41-43. 

Astronomical telescopes : their object-glasses and reflectors, il. Sc. Am. 

sup. 9283, 9296, 9312. 

Kozi (C.) Instruments k lunette fixe Equivalents au cercle meridien ou h, I'equa- 
torial. Compt. Rend., 104 : 1090. 

Nouveaux moyens de rep6rer I'axe optique d'une lunette par rapport k la 

verticale. Ibid., 1260-1263. 

Young (C. A.) Great telescopes. Forum, 4 : 78-86. 

Telescopes (Reflecting). 

Grosslet (E.) Centering tube for reflecting telescopes. Month, not., 47 : 274. 

McLaren ( — ) Images formed by reflecting mirrors, and their aberration., il. 
Month, not., 47 : 395-412. 

Madsen (H. F.) Notes on the process of polishing and figuring 18-inch glass 
specula by hand, and experiments with flat surfaces. Eng. mec, 44: 615, 
536. 

Tennant (J. F.) Notes on reflecting telescopes, il. Month, not., 47 : 244. 

Temple observatory. 

[Report for 1886.] Month, not., 47 : 167. 
[Report for 1887.] 3 p. 8vo. [n. p., n. d.] 

Termoli. 

PoRRO (F.) Determinazione della latitudine della stazione astronomica di 
Termoli ... 23 p. 8vo. Torino, 1887. 
Bepr. from : Atti d. r. accad. d. sc. d. Torino, 22. 

ThoUon (L.) [ -1887]. 

Janssen (J.) [Obituary notice.] Compt. Rend., 104 : 1047. See^ also^ L'As- 
tron., 6: 194. 

Three bodies (Problem of). SeCj also, Mechanics (Celestial). 

Brendel (M.) tJber einige in neuerer Zeit angewandte Formen fur die Difl\;r- 
entialgleichungen im Problerae der drei Korper. Astron. Nachr., IIG: 
161-166. 

Harzer (P.) Untersuchungen iiber einen speciellen Fall des Problems der drei 
Korper. 166 p., 1 pi. 4to. St. Petersburg, 1887. (M. 4.50.) 

Tides. 

DuFOUR (C.) Les courants de la mer et I'attraction de la lune. L' Astron., 
6: 48. 

Time (Determination of). See, also. Interpolation. 

d'Abbadie (A.) Sur la manidre la plus commode de trouver I'heure. Compt. 
Rend., 104: 1214. * * 
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Time-services. See^ alaoj Clocks. 

Kbelbb (J. E.) Time-service of the Lick observatory. 16 p. 8vo. [North- 
field, 1887.1 

Repr.from: Sid. mess., 6: 233-248. 

Time (Standard). 

[Adoption of even hours from Greenwich in America and Norway.] Ciel et 
terre, 8 : 65. 

[Allen (W. F.) & Fleming (S.) Reports on introduction of standard time, 
etc.] Science, 9 : 7. 

Fleming (S.) [Introduction of new system of time into Canada.] Obsry., 10: 
221. 

Transit observations. 

FiNLAY (W. H.) Probable errors of transit-observing. Month, not., 47: 427. 
Tycho Brahe. 

BuRCKHARDT (F.) Aus Tycho Brahe's Briefwechsel. 28 p. 4to. Basel, 1887. 

(M. 1.60.) 
Uccle observatory. 

Vincent (J.) Le nouvel observatoire d'Uccle, pr^s Bruxelles. il. Ciel et 
terre, 8: 105-110. 

United States naval observatory. 

Laussbdat (A.) Organisation des services astronomiques aux Etats-Unis. 
Compt. Rend., 105: 488-491. 

Observations made during the year 1883 at the United States naval observatory, 
R. W. Shufeldt, superintendent. 483 p. 4to. Washington, 1887. 

Programme of work to be pursued . . . during the year 1887. 1 p. 22«™x35''™. 
[Washington, 1887.] 

ft 

Also: Sid. mess., 6: 165. 
Refraction tables, U. S. naval observatory, 1887. [Arranged by J. R. Eastman.] 
37 p. 4to. Washington, 1887. 

Report of the superintendent ... for the year ending June 30 [Oct. 6], 1887. 
17 p. 8vo. Washington, 1887. 

Results of meteorological observations made at the U. S. naval observatory dur- 
ing the year 1883. 21 p. 4to. Washington, 1887. 

Uranas. 

Lamp (J.) [Observations of physical appearance in June, 1887.] Astron. 
Nachr., 118 : 146. 

Valentiner (W.) IJber die Abplattung des Uranus. Astron. Nachr., 116: 
329. -^ 

Variable star. Algol, 

Barr (J. M.) [Explanation of the variability of Algol.] Obsry., 10 : 320, 388, 
423. 

MoNCK (W. H. S.) [Cause of the variability of Algol.] Obsry., 10 : 357, 425. 

Parkhurst (H. M.) The variable star Algol. So. Am., 60 : 247. 
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Variable star — Continued, 

AndromedcB (Nova, 1885). See, Nova Andromedse. 

28 Andromedce. 
Backhoitse (T. W.) [Variability of 28 Andromedae.] Obsry., 10: 148,274. 

£ AquiloR. 
Lynn (W. T.) Variability off Aquilae. Obsry., 10: 194. 

50 Aquilce. 
Sawyer (E. F.) A new short-period variable in Aquila. Astron. jour., 7 : 22, 87. 

R Canis majoris. 

Chandler (S. C.) jr. On the two new Algol-type variables Y Cygni and R 
Canis majoris. Astron. jour., 7 : 144, 160. 

Sawyer (E. F.) On a new variable of the Algol type. Ibid.^ 119. 

Cassiopeia. 

EsPiN (T. E.) New variable star in Cassiopeia. DM. + 47°, 194. Astron. 
Nachr., 116: 271,319. 

P Ci/gni {Nova 1600). 

Lohse (J. G.) [Observations of nova Cygni, 1885, Sept. 1 — 1886, Aug. 2.] 

Month, not., 47 : 494. 

X Cygni, 

Chandler (S. C.) jr. A new short-period variable in Cygnus. Astron. jour., 
7: 32. 



Observations of X Cygni. Ihid.^ 169. 

Y Cygni. 

Chandler (S. C.) jr. A new variable of the Algol type. Astron. jour., 7: 
40, 47. 

On the two new Algol-type variables Y Cygni and R Canis majoris. 

Ibid., 144, 160. 

Sawyer (E. F.) On the new Algol-type variable Y Cygni. Ihid.^ 116. 

Period of the Algol variable Y Cygni. Ihid.^ 133. 

Cygnus. 

Espin (T. E.) [New variable in Cygnus. DM. + 38°, 3957.] Astron. Nachr., 

117: 287. 

DM. 4- 3°, 766. 

Boss (L.) Variability of DM. + 3°, 766. Astron. jour., 7 : 125. 

^ Oevninorum, 
Beed (W. M.) [Observations 1887, Feb. 10— May 14.] Ibid., 127. 

TJ Oeminorum. 

Baxsndell (J.) jr. Note on recent maxima of TJ Gheminorum. J. Liverp. 

astron. soc, 5: 114. 

8 Hydra. 

Sawyer (E. F.). [Observations 1887, Mar. 17— May 16.] Astron: jourr, 7>84. 
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Variable star — Continued, 

Lalande 10063. 

Porter (J. G.) [Observations 1886, Feb. 2—1886, Feb. 8.] Obsry., 10: 233. 
White (E. J.) [Observations 1886, May 31— Nov. 22.] Ibid,, 169. 

Libra, 

Bauschinger (J.) Neuer Yeranderlicher in Libra. Astron. Nachr., 118: 27. 

Monoeeros, 

Sawyer (E. F.) [Max. and min. of T and IT Monocerotis observed in 1886.] 

Astron. jour., 7 : 109. 

U Ophvuchi, 

Chandler (S. G.) jr. Investigation of the light variations of IT Ophiuchi. 
Ibid,, 129, 137. 

Sawyer (E. F.) Observations 1886,, 1886. Ibid,, 6, 32. 

Orionia {Nova, 1886). 

MoNCK (W. H. S.) [Possible explanation of variability.] Obsry., 10 : 69. 

MtJLLBR (G.) fiber den Gore'schen Stem bei x^ Orionis. Astron. Nachr., 116 : 
119. 

Parkhurst (H. M.) [Observations 1886, Oct. 22— Dec. 2.] Astron. jour., 7 : 80. 

Sawyer (E. F.) [Observations 1886, Dec. 19—1887, Jan. 27.] Ibid,, 64. 

Stroobant (P.) [Observations . . . 1886, Dec. 19—1886, May 3.] Astron. 

Nachr., 116: 187. 

Puppis, 

Williams (A. S.) A new variable in Puppis. Month, not., 47 : 91. 

10 Sagittce, 
Gore (J. E.) [Observations 1886, Jan. 6— Sept. 27.] Month, not., 47 : 267. 
Reed (W. M.) [Observations 1886, Oct. 20— Dec. 29.] Astron. jour., 7: 85. 
Sawyer (E. F.) On the variable star F. 10 SagittsB. Ibid., 102. 

67 Saffittarii. 
Sawyer (E. F.) A new variable of short period. Astron. jour., 7 : 3, 29. 

6^ Tauri, 

EsPiN (T. E.) New variable star in Taurus, Astron. Nachr., 116 : 176. Also: 

,v Obsry., 10: 110. 

61 Ursce majoria. 

Gemmill (S. M. B.) Suspected new variable in Ursa major. J. Liverp. astron. 

soc. , 6 : 147. 

T Vulpeeulce, 

Chandler (S. C.) jr. Light variations of Sawyer's variable in Vulpecula. 
Astron. jour., 7:1. 

Variable stars. 

Baxsndbll (J.) Maxima and minima of variable stars observed during the 
year 1886. Obsry., 10: 261. 

Chandler (S. C.) jr. On the methods of observing variable stars. 16 p. 12mo. 
[Cambridge, 1887.] 
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Variable Btars — Continued. 

Detaille (C.) M^thode d'Argelander pour I'observation des ^toilea variables. 
L'Aatron., 6: 288-292. 

EsFiN (T. E.) [Note on a new class of variables.] Astron. Nachr., 118: 103. 

Stellar variation : a chapter in the world's history. Absir. : J. Liverp. 

astron. soc, 5: 1-4. 

Gore (J. E.) Some suspected variable stars of the Algol type. Ibid., 108. 

Classification of the variable stars. Ibid., 23. 

Parkhurst (H. M.) [Explanation of] temporary stars. Sid. mess., 6 : 118. 

Pickering (E. C.) Observations of variable stars in 1886. Proc. Am. acad. 
arts & sc, 22 : 380-395. Also^ Reprint. 

Proposed index to observations of variable stars. Astron. Nachr., 117: 

167. Also: Month, not., 47: 448. Also: Obsry., 10: 301. 

Plassmann ( — ) Die veranderlichen Sterne und die "Weltbildungslehre. Sirius, 
20 : 65, 85. 

Sawyer (E. F.) Observations of variable stars in 1885. Astron. jour., 7: 
49-52. 

Same. 1886. Ibid,, 165. 

Venas. 

Lamp (J.) [Observations of dark part, 1887, Oct. 21.] Astron. Nachr., 118 : 
145. 

LoHSE (.T. G.) Physical appearance, 1886, Jan. 2, Feb. 3.] Month, not., 47 : 
495. 

Venus (Satellite of). 

Lynn (W. T.) Montaigne's alleged observation of a satellite of Venus in 1761. 
Obsry., 10: 73. 

Stroobant (P). £tude sur le satellite ^nigmatique de Venus avec les textes 

originaux relatant les observations de cet astre. 48 p., 3 pi. 4to. Bruxelles, 

1887. 

Repr.from : Acad. roy. de Belg. M6m. cour.» 49. 
Alio, abatr. : L' Astron., 6 : 452-157. 

Venus (Transit of). See, also, Parallax (Solar). 

AuwKRS (A.) Venus-Durchgange 1874 und 1882. Bericht uber die deutschen 
Beobachtungen ... 4. Bd. Heliometrischen Arbeiten zur Vorbereitung 
der Expeditionen und zur Untersuchung der benutzten Instrumente. 10 -f- 
666 p. 4to. Beriin, 1887. 

[Report of German commission for 1886.] Vrtljschr. d. astron. Gesellsch., 

22 : 85-89. 

Bouquet de la Gryb (J. J. A.) Mesure des plaques photographiques du pas- 
sage de V^nus sur le soleil de 1882. Compt. Bend., 104 : 550. 

Cruls (L.) Observacj&o da passagem de Venus em 1882, pelas commissoes bra- 
zileiras. Rev. d. obsrio., 2: 167. 

Observation du passage de V6nus en 1882. [703] p. il. 4to. Rio de 

Janeiro, 1887. 
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